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u Oinnes res oreat» mint divia® sapienti® et potential testes, divitue felicitati# 
human®: —ex haruro usu bonitas Creator! 8; ex pulohritudine aapientia Domini; 
ex CBoononiia in oonservutione, proportione, renovationc, potentia majestatis 
elucet. Earum itaqur indngatio ab hominibus sibi relictis semper arstiraata; 
k vere eruditis et sapieutibus semper exeulta; uial6 doctis et barbturts semper 
immirn fuit."—Lir»Nj«rs. 

“Quel que soil le principe de la vie animate, il no faut qu’ouvrir lesyeux pour 
voir qu'elle est le chef-d'oeuvre de la Toute-puissance, et le but auquel se rappor- 
fcent toutes ses operations.'*-- Bhuckneu, Thtork da SysUme Animal, Leyden, 
1767 , 


.The sylvan powers 

Obey our summons; from their deepest dells 
The Dryads come, and throw their garlands wild 
And odorous branches at our feet, the Nymphs 
That press with nimble step the mounlaiii-thymo 
And purple heath-flower oomo not empty-handed, 

But scatter round ten thousand forms minute 

Of velvet moss or lichen, tom from rock 

Or rifted oak or cavern deep: the Naiads too 

Quit their loved native stream, from whose smooth face 

They crop the lily, and each sedge and rush 

That drmkp the rippling tide : the frozen poles. 

Where peril wait* the bold adventurer’s tread, 

The burning sands of Borneo and Cayenne, * 

All, all to us unlock their secret, stores 
And pay fclieir cheerful tribute. 

4 . Taylor, Norwich, 1818 . 
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I.— On the Genera Dipterus, Sedgw. & Murch., Palsedaphus, 
Van Bmeden and De Koninck, 'Holodus, Pander , and Chei- 
rodus, M ( Coy. By R. H. Traquair, M.D., F.G.S., Keeper 
of the Natural-History Collections in the Museum of Science 
and Art, Edinburgh. 

[Plate III.] 

I. Dipterus, Sedgwick and Murchison. 

The genus Dipterus of Sedgwick and Murchison was clas¬ 
sified by Agassiz first in his family of Ldpidoldea*, and after- 
wards in that of the Sauroldes Diptdriens f, in which latter it 
was associated with such rhombic-scaled genera as Osteolepit , 
JHpbpterua , and Glyptepomm. In fact Agassiz himself be¬ 
lieved that the scales of Dipterus were rhomboidal. The 
cycloidal shape and imbricating arrangement of its scales, 
however, were pointed out by M‘CoyJ, who accordingly 
placed it among the “ Coelacanthi ” (*. e. cycliferous Croaso- 
- tygii according to modem ideas), and also doubted the 
v . Tety of separating Ghptolepia from it, although the 
very peculiar dentition of mpterus had been already disco¬ 
vered by Hugh Miller §. But the incorrectness of M‘Coy's 
ideas Upon mis latter point was immediately afterwards 

* ‘Poissons Fossiles,’ vol, ii. pt. I, pp. .T and 112. 
t ‘Poissons Possilss dn vista Orts Bouse,’ pp. 47,49, and 58. 
t ‘British Palroosoic Fossils,’ pp. 690-8&3. 

$ ‘Witness’ Newspaper, Pec. 23,1848; ‘Footprints of the Creator,’ 
Edinburgh, 1860. 

Ann. cfe May. N. Hist, Ber. 5. Vol. ii. 1 
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shown by Pander *, who gave an excellent account of the 
structure of Dipterus, and proposed to institute for it the new 
family of Ctenodipterini, a term afterwards altered by Sir 
Philip Grey-Egerton into Ctenododipterini f- This family, 
in winch Ceratodus X and Cheirodus were also provisionally 
included, was accepted by Prof. Huxley, and placed by him 
in his suborder Croflsopterygkbe §. Moreover, in a remark¬ 
able and oft-quoted passage, he drew attention to the singular 
relations subsisting between the living Protopterus and the 
cycliferous Crossopterygida?, especially as regards those of the 
latter which have acutely lobate paired fins. Though Prof. 
Huxley did not class the Dipnoi [is Ganoids, nor Dipterus as 
a Dipnoan, he struck the keynote to its real position in the 
sentence :— u Furthermore Lepidosiren is the only fish whose 
teeth are comparable in form and arrangement to those of 
Dipterus 

The discovery of Ceratodus Forsteri in the ri vers of Queens¬ 
land, and its audition to the catalogue of living Dipnoi, throw 
a fresh flood of light on the subject; and Dr. UUntner was not 
long in. following up the idea suggested in Prof. Huxley’s 
remark quoted above. Guided chiefly by the obvious simi¬ 
larity in Dipterus and Ceratodus of tne bones of the lower 
aspect of the skull and of the mandible, the dentition, the want 
of distinct maxillary and praeraaxillary elements, the position of 
the nasal apertures, the notochordal vertebral axis, tne acutely 
lobate condition of the paired fins, and the cycloidal scales, 
Glinther proposed to actually include the Ctenododipterini as 
a family of Dipnoi, looking upon these Dipnoi, however, not 
as a distinct order of fishes, but merely as a u suborder” of the 
Ganoidei. On the other hand the leading differences between 
Dipterus and Ceratodus , as indicated by Gtother, may be 
summarized as follows:—the heteroccrcy of the former genus, 
its dorsal fin being divided into two, the enamelled surface of 
its scales, the enamelled scutes of its cranial buckler, its gular 
plates, the dermal rays of the median fins being joined to the 
extremities of the interneural and interbrnmal spines, the latter 
being branched at their distal ends, and, finally, some unes¬ 
sential differences in the microscopic structure of the dental 
plates. Yet, a weighing the points of affinity and difference 
against each other. Dr. Giinther observes, we ttrasi come 

* 'Ueber die Ctenodipterinen des devouischen Systems,' St. Peters¬ 
burg, 185ft. 

t Dec. Geol. Survey, x. 1861, p. 56. 

t Beyriek bad, inaeed, previously noticed the resemblance between 
the dental plates of Dinterm and Ceratodus (‘Zeitechxift dex deuteeben 
geolog. Gesellsch.* 1850, p. 164). 

§ Vec. Geol. Survey, x. 1861. 
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to the conclusion that Dipterus has a better right to be asso¬ 
ciated with the living Dipnoi than with Polypterus ” *. 

Prof. Huxley, however, in his recent and very valuable 
paper on Ceratodus ^ takes a different view of the matter f. 
In this paper Prot. Huxley performs the great service to 
science of pointing out that in their “ autostylic ” skull the 
Dipnoi differ essentially from the Ganoidei, which are “ hyo- 
stylic; ” and in reference to Dr. Giinther’s proposed classifica¬ 
tion he concludes u that it is better to retain the Mullerian 
groups of Dipnoi (Sirenoidei, Muller), Ganoidei, Teleostei, 
rlagiostomi, and Ohimaaroidei (Holocej)hali, Muller) as equi¬ 
valent -and distinct natural assemblages . 11 And as regards 
Dipterus , he seems to consider that its place is with the 
Ganoids, saying concerning it, u But even Dipterus , which 
approaches Ceratodus and Lepidoairen so closely in its denti¬ 
tion and in the form of its fins, is far more similar to Poly¬ 
pterus and Amia in other respects; and there is at present no 
reason to believe that any of the Crossopterygian Ganoids 
possessed other than a hyostylic skull, or differed from Poly- 
pterus in those respects in which Polypterus differs from the 
existing Dipnoi. All known Crossopterygians have jugular 
plates, of which there is no trace in the Dipnoi. And as to 
the position of the anterior nares. which appear to have been 
situated on the under face of the broad snout, not only in 
Dipterus^ but in Osteolepis and Diplopterus , I have shown 
above that, so far from being a diagnostic character of the 
Dipnoi, it is simply an embryonic feature retained in them, 
the Selachians, and very probably in many of the earlier 
Ganoidei.” 

In a recently published memoir on Ceratodus J, Mr. L. C. 
Miail follows Dr. Gttnther in classifying Ceratodus and Lepi- 
dosiren with the Ganoidei ; and as regards the special affinities 
of the Ctenododipterini, the following statements made by him 
may be quoted:— 

” We ao not know for certain that Dipterus and Ctenodus 
are hyostylic; but the suggestion has a certain degree of pro* 
bability. But in a footnote appended to this passage he 
states. u The fossil suspensorium of Dipterus , marked xvi$, in 
the Museum of Practical Geology seems to show that this 
genus agrees with Ceratodus rather than with Polypterus in 
the mode of suspension of the mandible; but a fuller discus- 

• H Description of Gsratodw," Phil. Trans. 1871. 

t Proc. Zool. 800 . London, 1876, p, 67. 

% “ On the Genas Csratodm* with special reference to the fossil teeth 
found at Maledi, Central India.* Palieont Ind. ser. iv. 2 , Calcutta, 
1878. See also the same writers memoir on the u Sirenoid and Cros¬ 
sopterygian Ganoids/* Falaeontograph. Society, Lond. 1878. 

1 * 
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eion of this point must be reserved for a more suitable occa¬ 
sion. I Ixave seen no specimens of Ctenodus which throw 
light upon the question.’’ However, a little further on he 
says again. u It is not known whether Dipterus and Ctenodus 
are hyostylic or autostylic; but Polypterua is hyosfylic. It is 
not known whether Dipterus and Ctenodus have an archi- 
pterygium or an ichthyopterygiurn ; lmt the outward resem¬ 
blance of the fins of Dipterus to those of Ceratodus renders it 
probable that they have an archipterygium.” And in sum¬ 
marizing the arguments for and against the near alliance of the 
Dipnoi with Dipterus and Ctenodus , after adducing on one 
side certain points of agreement, he giveB on the other the 
following as points of difference:— 

A. Lepidosiren y Protopterus } Ceratodus , u Autostylic; no 
gular plates ; archipterygiurn : dipliycercal.” 

B. Dipterus, Ctenodus . u Hyostylic ? ; gular plates ; ar- 
chipterygium ?; hetcroccreai (Dipterus).” 

Finally, he is u inclined to hold that on the whole A and B 
are not ordinarily separable, but that they represent two fami¬ 
lies or suborders of Ganoids, which may continue to be called 
Sirenoidei (Dipnoi) and Ctenododipterini.” 

That Ceratodus and Dipterus represent two perfectly dis¬ 
tinct u families ” has, however, been already amply shown by 
Dr. Glint her; the real question is whether or not these two 
families ought to be classed in the same u order” or u subor¬ 
der.” Do we, with Johannes Mlillcr and Prof. Huxley, 
consider the Dipnoi and Ganoidei independent “ orders ” of 
fishes ? If so, arc Dipterus and Ctenodus Dipnoans, or are they 
Ganoids? If, on the other hand, we look upon the Dipnoi as 
being merely a u suborder ” of the Ganoidei, does the Cteno- 
dodipterine family belong to that suborder or to the Grosso- 
pterygii, or does it likewise constitute an independent u sub¬ 
order” by itself? 

Whatever value may be placed upon the position of the 
nasal apertures, it appeared to me, at the time Dr. Gunther’s 
paper was published, that his reasoning as to the position of 
Dipterus was irresistible, whether we agree with him in con¬ 
sidering the Dipnoi a mere suborder of the Ganoidei or not. 
In view, therefore, of* recently expressed doubts, it becomes of 
some importance to ascertain whether the extraordinary simi¬ 
larity between Ceratodus and Dipterus in the form and ar¬ 
rangement of the dental plates and palato-pterygoid bones be 
not (as might be expected to be the case) accompanied by 
other important correspondences in the general structure of the 
head, and more especially whether the skull of Dipterus pre¬ 
sents that same u autostylic ” character, which Prof, Huxley 
considers, and I think rightly, to be a feature of ordinal 
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value. Having myself dissected Geratodus Foreteri and also 
very carefully examined the extensive series of specimens of 
Dipterus contained in the Edinburgh Museum of Science and 
Art, I may now bring forward a few facts bearing on this 
question, as well as also point out several errors of detail into 
which Pander seems to have slipped in his justly celebrated 
memoir on the Ctenododipterini. 

It may be readily seen, on examining a series of skulls of 
Dipterus from the Thurso flagstones (see PL III. fig. 1), that 
the chondrocraniura was very much more extensively ossified 
than that of Geratodus ; in fact its side walls were entirely 
occupied by bone apparently as far as the interorbital region. 
Posteriorly the bony substance of the occiput shows two 
openings, one above the other. The lower one {n.ch) 9 pre¬ 
serving its neatly rotmded contour, is for the entrance of the 
anterior extremity of the notochord into the base of the skull; 
while the upper (f m), always more or less distorted by 
crushing, is the foramen magnum , for the exit of the spinal 
cord. The bony matter surrounding these two openings may 
be held to represent the cxoccipitals ; and in front of it on each 
side the walls of the otic region are distinctly ossified— 
though, from the abraded condition of this part in all the 
skulls, it is hardly possible to trace any sutural lines marking 
off distinct osseous elements. The side walls of the cranium 
now pass gently outwards into a projecting wing on each side, 
this wing presenting in front a transverse margin and exter¬ 
nally a prominent angle, and, allowing for the vertical flat¬ 
tening to which all the specimens showing the baso of the 
skull have been subjected, it must have passed considerably 
downwards os well as upwards. Its upper surface, displayed 
in some specimens, and in them seen to be gently concave, 
must have been covered by the mandibular muscle, roofed 
over in turn by the plates of the external cranial buckler. Its 
anterior margin shows, just within the outer angle, a facet (a:) 
for the articulation of the mandible, internal to Which the 
pal&to-pterygoid plate {jpt) fits closely on, overlapping also a 
considerable portion of its under surface. This portion of the 
skull is clearly to be considered as u quadrateand, though 
it was in all probability ossified from its own centre, no very 
distinct line of demarcation can be traced between it and the 
osseous covering of the otic region behind; much less is there 
any trace of a joint/ I have never found it as a detached 
bone 5 nor have I seen it wanting in any specimen showing 
the base of the skull, save in one, evidently long exposed to 
the action of the sea, and in which, apparently by continued 
weathering, and not as the fossil was originally entombed, 
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every thing else has also been removed, save the two palato- 
pteiygoid plates, which are left still adhering to the under 
surface of the external buckler. In fact we have here before 
us as nearly as possible a counteipart in bone of the suspen- 
sorial portion of the cranial cartilage of Ceratodus ; and that 
the one was as inseparable a part of the skull as the other is 
evident on the face of things, even although it is naturally 
impossible to demonstrate any continuity of original cartilage 
in the fossil skull. 

The suspensoriura of Dipterus is therefore autostylic, and 
closoly resembles in form ami relations that of Ceratodus, 
from which it mainly differs in being so extensively ossified. 

A comparison of Pander’s figures 12 and 18 on plate iii. 
of his work witli a series of well-preserved specimens 
shows that, misled by accidental fractures, he lias dismem¬ 
bered the quadrate of Dipterus into tWo parts, which he 
calls respectively “ pterygoideum externum ” and “ quadrato- 
jugale.” 

n perfect harmonywith the condition of the suspensoriumwe 
also find that of the palato-pterygoid plates (pi, Pi. III. fig. 1). 
Their relations to each other and to the base of the skull are 
precisely the same as in Ceratodus ; and in their external form 
they are also very similar to those of that living genus. 
Their anterior portions, bearing the dental plates, are firmly 
sutured to each other in the middle line j their hinder portions 
diverge backwards and outwards, separated by the anterior 
part of the parasphenoid, witli which they are also immo¬ 
vably articulated; their posterior extremities overlap the lower 
asjpect of the quadrate. In the skull represented m fig. 1 a 
slight twist, which the specimen has undergone through 
crushing, has dislocated the left palato-pterygoid a little back¬ 
wards and inwards from its position with respect to the 
quadrate; but its connexions with its fellow and with the 
parasphenoid have remained as firm as ever. 

By Pander each palato-pterygoid is represented as con¬ 
sisting of two portions, “os palatinum” and “os ptefjr* 
goideum internum,” separated by a longitudinal suture or 
groove; and this or a similar statement has been frequently made 
by other writers, who ha vefound in the supposed suture or groove 
a point in which Dipterus differs aB well from the Carboniferous 
Ctenodus as from Ceratodus*. The examination, however, of 

* Hancock and Atthey, Ann. & Mag. Nnt. Hist. (4) vii. 3871, up. 
JDO-398; Gunther, PhJb Trans, 1871, p. rM\ W. J. Iiarkas Hfn 
tbe Dentary, Articular, and rterygo-palatme Bonos of Ctenodus,” 3*roc. 
Bov Sne. of New South Wales, f 87(1; Miall, Quart. Joum. Geol. 8oc. 
Dee. 1874, p 774 
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a large aeries of specimens Reveals the fact that no such suture 
or groove, indicating an original division of the bone, exists, 
ana that the distinguished Russian palaeontologist has again 
been misled by accidental fractures. This is particularly 
evident in his figure 13, tab. iii.; and as regards his figure 12 
in the same plate, in none of the numerous specimens before 
me can I see any tiling at all resembling the straight deeply 
indented sutural line which is there represented as dividing 
the posterior diverging part of the palato-pterygoid into two 
longitudinal halves. The palato-pterygoiu of Dipterus con¬ 
sists, then, as in Geratodus and in utenoaus } only or one bone ; 
and the peculiarity supposed to be characteristic of the first- 
named genus therefore falls to the ground. A completely 
isolated example of this bone is preserved in the Hugli-Miller 
collection, ana is figured in the ‘Footprints of the Creator.’ 

The same remarkable correspondence between Dipterus and 
Geratodus is seen in the structure and configuration of the 
mandible (PL III. figs. 2, 3, and 4); but hero also we find 
that in the Devonian genus ossification is more extensive, 
and, in addition, a ganoid surface is extensively developed on 
its outer aspect The articular element (ar), in Geratodus 
not differentiated from the Meckelian cartilage, is well ossi¬ 
fied, and presents posteriorly, and looking upwards and back¬ 
wards, a deep rounded notch for articulation with the qua¬ 
drate. Externally and internally the articular is embraced 
between the posterior extremities of the splenial (up) and of 
the bone termed in Geratodus u articular " by Dr. Gunther, 
u angular ” by Prof. Huxley. The latter element ( ag) has 
the same relations as in Geratodus. covering as it does the 
greater part of the outer surface ot the ramus, and passing 
ahoye and behind into a coronoid process. At the posterior 
extremity of its lower margin there is, in every specimen I 
have seen, an appearance as if a small additional piece had 
fitted on just below the angle of the jaw; but as such an addi¬ 
tional piece has not occurred in situ , its presence cannot be 
affirmed. The splenial (sp), carrying the mandibular dental 
plate, is extremely similar m shape, ana identical in its relations 
with that of Geratodus : its anterior extremity, covered up by 
the matrix in the specimen represented in fig. 2, but visible 
in other examples, curves inwards and meets its fellow at the 
symphysis; so close is the union that I have not clearly 
detected any suture between them. The front of the mandi¬ 
ble presents a shovel-shaped aspect, reminding us at once of 
that of Geratodus; but whereas in Geratodus the labial margin 
is formed by a shovel-shaped expansion of the coalesced 
Meckelian cartilages, and the right and left pieces of bone, 
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considered by Prof. Huxley to represent the dentary elements, 
are small, seen principally on the lower aspect of the jaw, ana 
separated from each other by a median suture, we have in 
Dipterus a single bone (d) 9 on whose external smooth and 
ganoid surface no median suture can be seen, and which, ex¬ 
tending upwards and forwards, forms a rounded enamelled 
lower lip, whose contour, as seen from above (fig. 2), consti¬ 
tutes an arc of more than half a circle. Seen from below 
(fig, 3) this median “ dentary ” bIiows posteriorly a free 
concave border, continuing the lower margins of the right and 
left rami uninterruptedly round into each other; in front it 
passes round into tne labial margin already mentioned. The 
oral aspect of the bone, just within the lip and above the united 
eplenials, is, in one specimen, seen to possess a narrow band 
of small enamelled denticles, resembling in form those on the 
ridges of the palatal and splenial dental plates, but irregularly 
arranged* in fig. 2 these are concealed by the matrix. Now 
if we look at the jaw from the side (fig. 4)—and the same 
appearance is also to some extent visible from below (fig. 3)— 
it will be seen that below the posterior half of the labial 
margin the bone is suddenly and deeply excavated, so as to 
form on each side a well-marked hollow (y), bounded below by a 
sharp margin, which, curving sharply round in front, passes 
then into the posterior part of the lower lip, overhanging and 
bounding the liollow from above. Posteriorly the floor of this 
hollow; which is non-ganoid and crossed obliquely by the 
suture separating the dentary from the angular element, 
passes uninterruptedly backwards onto the outer surface of 
the latter. These hollows are important, inasmuch as they 
afford us an explanation of the real nature of the so-called 
nasal apertures of Palcrdaphus insignia (figs. 5, 6, 7), as we 
shall see in considering that remarkable fossil further on. 

The large lozenge-snaped parasphenoid of Dipterus (fig. 1^ 
PI. is well known ; and its relations to thepalato* 

pterygoid plates are precisely as in Ceratodus ; there is, 
however, no evidence of its having been prolonged backwards 
as a narrow process along the under surface of the vertebral 
axis for a little distance behind the skull as in the latter 
genus. The “palatal dart-head.” figured by Hugh Miller 
(‘ Footprints of the Creator’)* is tne anterior part of the para- 
sphenoid broken off. 

The upper aspect of the skull differs remarkably from that 
of Ceratodus in being covered by a buckler of thick polygonal 

f anoid plates, whose arrangement has been well delineated by 
lugh Miller and by Pander, though it is difficult to trace any 
exact correspondence between them and the cranial roof-bones 
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of ordinary Ganoids and Teleostei. Anteriorly, at the broad 
depressed snout, sutures cease to be traceable in this bony 
and ganoid covering, which, becoming reflected round the 
oral margin, forms a rounded upper lip, overhanging the cor¬ 
responding mandibular lip when the mouth is closed, as is 
seen in one specimen in the Hugh-Miller collection. Looking 
at this lip from the lower aspect of the cranium (PI. III. fig. 1), 
the reflected bony covering shows on each side two wide 
notches, anterior and posterior (n and n') } which certainly 
indicate the position of the nasal openings and show that these 
were placed just as in Ceratodus^ as has been already pointed 
out by Dr. Gtinther. There is no distinctly differentiated 
maxilla or prannaxilia; but the cheek is covered by an arrange¬ 
ment of bony plates, which encircle the orbit and inferiorly 
continue the upper margin of the mouth for a little distance 
backwards from the nasal margin of the snout, these plates 
being represented in Ceratodus only by the chain of small 
Buborbital ossicles imbedded in the firm fibrous band below 
the eye*. 

The opercular bones of Dipterus correspond in number and 
position with those of Ceratodus , but differ m being of a broader 
and rounder shape, and, of course, in having ganoid surfaces. 
There is a large operculum y below which there is a much 
narrower plate corresponding to that bone which in Ceratodus 
is interpreted by Prof. Huxley as interoperculum ; but I have 
seen nothing which can be taken to represent a prseoperculum, 
though Pander has figured a plate which he supposed might 
represent that element. The jugular plates are obvious, and 
seem to have existed as two pairs, anterior and posterior; but 
I have not seen the median plate figured by Pander (op. cit. 
tab. 1. figs. 9a, 23). 

The Jbones of the shoulder-girdle correspond closely with 
those of Ceratodus . There is a broad supraclavicular, proceed¬ 
ing backwards and a little downwards trom the posterior part 

• With regard to the suborbitals of Ceratodus, it may here he appropriate 
to correct a somewhat serious error which occurs ui Mr. L. 0. Mialls 
figure of the skull of C. Forstcn (Birenoid and Oroasopt. Ganoids, pi. 1 a. 
fig. 2). The suborbitals are not figured ; nor are they mentioned in the 
teat: but the cheek is represented as covered by a large pl&teof cartilage, 
in which a circular hole for the orbit as it were, punched out: and in 
the explanation to fig. 8 of the same plate (in which the cartilage is 
represented as cut away to afford a side view of the palato-pterygoid and 
its dental plate) it is earn that ‘'the lateral cartilages are largely removed.^ 
Now this “lateral* cboumorbital cartilage (or " cartilages*) simply does 
not emti and I hate myself, on the contrary, completely verified Prof. 
Huxley's statement as to the suborbital fibrous bana and osseous chain j 
only to tny specimen I find five such ossicles, instead of three as given by 
Prof, Huxley. 
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of the skull and overlapped by the operculum. This is suc¬ 
ceeded by a clavicle, whose direction is first downwards and 
then somewhat forwards. The lower part, forming on obtuse 
angle with the upper, is formed, as in Geratodus , of a distinct 
piece, divided off from the upper by a suture which passes just 
below and in front of the attachment of the pectoral fin, and 
may be regarded as the equivalent of the infraclavtcular 
bone in Crossopterygii and Acipenseroidei. 

The points of resemblance between Dipterus and Geratodus 
certainly do not stop when we come to the paired fins, which, 
so far as their structure is preserved in the former genus, are 
similarly conformed in both. There is, in Dipterus 9 a central 
elongated and pointed scaly axis^ fringed, noth preaxially 
and postaxially, with a Berics of delicate fin-rays. In no 
case is the internal skeleton preserved * hence we may truly 
infer that, as in Geratodus , it was cartilaginous; and I can¬ 
not conceive of any reasonable doubt as to its having been 
also archipteiygial in its nature. Mr, L. C. MialJ, who 
seems to entertain doubts on this point, says that “ the pre¬ 
sence or absence of scales upon the fin does not mean 
much,” though in another passage already quoted he thinks 
it “probable” that Dipterus and Ctenodus have an archi- 
ptcrygium. The question is not, however, one of’ the pre¬ 
sence or absence of scales upon a fin, but oi the arrangement 
of the rays. In many specimens of Dipterus the covering 
of scales upon the axial “ lobe ” of the pectoral and ven¬ 
tral members is so delicate and thin that the rays stand 
out boldly defined for their entire length, the pre- and 
postaxial series enclosing between them an elongated pointed 
space, which it is as reasonable to conclude was once occupied 
by a cartilaginous skeleton as that the orbit of a fossil fish 
once contained an eye with lens and retina. And as in the 
only recent form {Geratodus) in which the rays have that re¬ 
markable arrangement this skeleton is archipterygial, we are 
scarcely chargeable with rashness in believing that this also 
was the case m Dipterus, 

The vertebral axis was in Dipterus certainly notoohordal, 
as shown by numerous specimens in the Edinburgh Museum: 
and from what is seen of its ribs, vertebral apophyses, ana 
interspinous bones or fin-supports, they were conformed and 
arranged much as in Geratodus, Pander, indeed, described 
and figured certain detached vertebral bodies which he doubt¬ 
fully assigned to Dipterus] but all the evidence is to the contrary. 
In many specimens, however, as has been already noted by 
Pander, there is to be seen in the body-axis, in the region of 
the caudal fin, a raised line of a somewhat beaded appearance, 
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which may be explicable by a reference to the condition of 
the tail in Protopterus and at least some specimens of Cma- 
todu8 % . Here the notochord stops short oefore reaching the 
extremity of the *tail, and the bases of the vertebral arches, 
which have been proportionately increasing in depth, meet 
each other from above and fuse together, each neural one with 
the corresponding haemal opposite, so as to produce, as Dr. 
Giinther observes, u a distinct vertical segmentation” some 
amount of ossification in which might, in Dipterus , have pro¬ 
duced the appearance in question. 

The heterpeerey of Dipterus , and the differentiation from 
the median fin-system of two dorsals and one anal, distinct 
from the caudal, are points which can only be looked upon as 
of u family ” importance. Some difference from Ceratodus 
is observable in tlie structure and arrangement of the median- 
fin rays, but not to the extent that Dr. Giinther has stated. 
These rays are closely set; but tracing them towards their 
origins they are seen to converge into small fasciculi, each of 
which apparently results from the division of an original ray; 
the rays are also unarticulated up to a certain point, from 
which they become closely jointed to their terminations. It 
is quite clear that the unartieulated proximal portions of these 
rays are what Pander has described as interspinous bones 
(“ FlosBentriiger ”); and, following this interpretation, Dr. 
Giinther has indicated as an important point of distinction 
between Ceratodus and Dipterus that the latter has its u inter- 
neural and interhaunal spines branched at their distal end, 
to which the dermal rays are joined.” The real fin-ray, how¬ 
ever, includes both what is here considered as u ray” and as 
u interneural ” or u interh«emal spines and its proximal 
extremity in reality overlaps , as might be expected, the real 
series of interspinous elements, which, however, are seldom 
seen, owing to the scaly covering of the body. 

As the result of the' observations briefly recorded above. I 
feel myself compelled to differ from Prof. Huxley in nis 
opinion that Dipterus is much more similar to Polypterus and 
Amia than to the living Dipnoi in other respects than its 
dentition and the form of its fins—as well as from Mr. Miall, 
in his statement that M it is not easy to say whether the re¬ 
semblances or the differences between the Dipnoi and the 
Otenododipterini are of greater weight.” Agreeing, however, 
with the last-named author, that **the presence or absence of 
gular plates is hardly of ordinal value,” the correspondence 
between Dipterus ana Ceratodus in all points of real ordinal 


* Gunther, op, ctV, p, 627, pi. xxx, %. ft. 
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or subordinal importance is so close as, in my estimation, most 
folly to justify tne step taken eight years ago by Dr. Gun¬ 
ther in associating the two genera in one common group 
(Dipnoi), in which they respectively represent the two dis¬ 
tinct families of Ctenododipterini and Sirenoidei. In retaining 
the Dipnoi as a distinct order of fishes I shall continue to 
follow Prof. Huxley ; the discussion of this question is beyond 
the scope of the present paper. 

II. Palacdaphus, Van Beneden and De Koninck, and 
IioLomis, Pander. 

In 1864 a remarkable fossil from a Belgian Paleozoic 
limestone, formerly supposed to be of Carboniferous age, but 
now, as I understand from Prof. De Koninck, referred to the 
Devonian formation, was described and figured by the distin¬ 
guished palaeontologist just named, in conjunction with Prof. 
Van Beneden, and received from them the name of Palccda - 
phus insignis*. 

The Edinburgh Museum having recently, through the kind¬ 
ness of Prof. De Koninck, acquired a plaster cast of the speci¬ 
men, I have represented it much reduced in Plate III. figs. 5. 
6, and 7. It consists of two rami closely united in front ana 
broken off behind, the left one almost immediately behind the 
union, the right somewhat further back. The aspect of the 
fossil shown m fig. 6, considered by its describers to be the 
upper surface of a head, is characterized by them as being 
“ -'rune apparence dcailleuse et brillante, comme si cllc avait 
6t6 recouverte d’une peau corn^e, mais la couche de mati&re 

3 ui lui communique ce brillant est extrOmement mince et assez 
ure.” The other aspect (shown in fig. 5) displays two large 
dental plates, touching each other in the middle line for some 
distance in front, and furnished each with four well-marked 
rounded ridges passing from behind forwards in a slightly 
radiating manner, there being also a slight appearance of cre- 
nulation of these ridges, as seen in the pronle view fig. 7. 
In front of these dental plates, and separated from them t>y a 
groove, the anterior margin, gently curved in contour, and 
thick and rounded, seems formed ns if by a folding-over of the 
opposite surface; on each side the outer extremity of this lip- 
like margin is abruptly truncated, and presents an excava¬ 
tion (y) bounded aoove, in front, and below by elevated 
margins, but posteriorly passing uninterruptedly into a shallow 
groove which proceeds backwards for some distance along the 
outer aspect ox the fossil (fig. 7). 

• Bull. Ac. Beljfj. (2) xvii. 1804, up. 143-161. The wwne fossil is also 
figured in Gervais’s 'Zoologie et F&l&mtologie fran$ai§ea/ pi. lxxvii. 
fig. 17. 
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By Messrs, Van Beneden and De Koninck this fossil was 
considered to be the anterior part of the head of a fish which 
belonged " sans contestation & l’ordre des Plagiostomes et au 
sous-ordre des Squalidiens.” The two dental plates they re¬ 
garded as the two halves of the upper jaw, the anterior rounded 
ridge as the upper lip; and, lastly, as regards the two lateral 
fossa or excavations (y), they considered that they u out pro- 
bablement correspondu aux fosses nasales de l'animal.” No 
traceof eyes coulci, however, be discovered; and, in conclusion, 
they held that this curious fish approached on the one hand 
the Chimceroids. on the other the Cestracionts and Squatinids, 
Some time afterwards another and apparently closely allied 
fossil was described by Prof. Van Beneaen from the Devonian 
strata of Belgium *. This consists of a large .dental plate 
closely united along nearly its entire length with its fellow of 
the opposite side, and presenting fine ridges, anteriorly tuber- 
culateu or crenulated, and slightly diverging from each other 
as they pass from behind forwards. To this specimen Prof. 
Van Beneden gave the name of Palozdaphus devoniensis , con¬ 
sidering it to be the upper jaw of a Plagiostome of the same 

S mus as that previously described by himself and Prof, 
e Koninck. 

Pander had, however, already ? in 1858^escribed, under the 
name of Holodus f, a fragment from the Devonian of Kuasia, 
which, though of much smaller size^ bears a most unmistakable 
resemblance to Palwdaphus insign%s 1 being, in fact, evidently 
the very same part of the head of a closely allied animal. On 
comparing Pander’s figure of Holodus with those of Palceda - 
phus insignis it will be seen that, like the latter, the fragment 
consists also of two united ana diverging rami, broken off 
close behind their union. On one aspect we have a smooth 
ganoid surface undivided by any median suture, and reflected 
over in "front so as to form a lip-like margin ; on the opposite 
aspect are two dental plates whose outer margins are elevated 
and bear each at least two conical tooth-like tubercles; these 
dental plates do not, however, as in Paloedaphus } touch each 
other in the middle line, though the bones on which they are 
carried are united by median symphysis. Seen from tire side, 
the lip-like margin is truncated as m P. insignis } and shows 
here exactly the same right and left depressions or hollows, 
supposed in the Belgian fossil to be nasal fosses. 

This fossil ( Holodus ) was also considered by Pander to be 
the snout of a fish; the bones bearing the tooth-plates are 
compared by him to the palato-pterygoios oiDipterus ; and into 
the angle where they diverge posteriorly he conceives an a os 

a Bull. Ac. Belg, (2) xxvii. 1809, pp. 078-386. 
t 'Ctenodipterinen,' pp. 38-43. 
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sphenoideum” (parasphenoid) to have been inserted. Finally, 
though he compares the teeth to those of Lepidosiren, he does 
not seem to consider Holodua as a Ctenpdodipterine, saying that 
u the remarkable structure of the head, so strikingly different 
from every thing hitherto known from the older formations, 

S >ints to a new family, whose dermal coverings,* as in the 
tenodipterini, consisted of a bony substance outwardly pro¬ 
tected by a kosmine layer.” 

I have already mentioned that it is clear that Palcedapkue 
ineignis, v. Ben. and De Kon., and Holodua Kiprijanowi, 
Pander, arc closely allied, and represent corresponding parts 
of the head in the animals to which they respectively lie- 
longed; the strongly Ctenododipterine aspect of the cental 
plates in both cannot fail to strike every observer. But while 
there is nothing to prevent Pakrdaphus devoniensw from being 
the palatal tooth-plate of a fish allied to Bip terns or Ctmodus , 
the aspect of P. tnsign is, as of II. Kiprijanowi \ is certainly in 
many points very unlike that of the snout or “ upper jaw ” of 
a fish of that family. So Dr. Gunther, in considering what 
other genera of fossil fishes should accompany Bipterue to its 
new position among the Dipnoi, remarks, u At first I thought 
that Holodua , Pander, was another Dipnoous genus; but I 
changed this opinion after having compared it with Pakcda- 
phus of Van Beneden and De Koninck. These two genera 
are evidently closely allied; and the position of their nostrils 
(so far as we can judge from the fragmentary remains) appears 
to have been different from that of the Dipnoi: these openings 
were more lateral and outside of the mouth. It seems also 
that there would not have been room for a pair of vomerine 
teeth, at least not in Palcedaphm 

Prof. J. 8. Newberry, however, maintains the Ctenodo¬ 
dipterine nature of Paladaphus devoniensis , but at the same 
time considers it to be both gencrically and ordinally distinct 
from P. insignia. For the former he proposes the generic 
nemelleltodua, to include also a new species M. Lesley t, Newb., 
from the Devonian of North America, retaining the genus 
PaLmdophus for P. insignia, with whose original clescribers lie 
agrees m considering it to be probably the head of a large 
Plagiostome f. 

Tnat two forms which in the aspect of their dental plates 
bear so evident a resemblance to each other and to the Oteno- 
dodipterini should be so widely separated as Prof. Newberry 
supposes, does seem h priori a little improbable. A step to¬ 
wards the solution of tne problem may, however, be attained 
by simply asking ourselves the following questionsArc we 
* Op, cit. p. 567. 

t Pal OB ontology of Ohio, vol, ii, (Columbus, 1875), pp, 62,63. 
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quite *fcrare that in Pakedaphus insignis we haye the snout or 
upper part of a fish-head 7 that its dental plates belong to the 
upper jaw ? that the lateral excavations are really nasal 
openings ? 

The answer to these questions will be found by comparing 
Palmdaphus insignia not with the snout, but with the lower 
jaw of Dipterus. 

The smooth enamelled surface seen in fig. 6 corresponds 
obviously with the lower aspect of the united dentaries of 
Dipterus shown in fig. 3 ; and in the cast there is a distinct 
trace of a suture in a situation analogous to that which in 
Dipterus separates the dentary from the angular behind. The 
labial margins are very similar, though that of Dipterus is 
more convex in its contour when seen from above or below 
(figs. 2, 3). The lateral excavations in Palmdaphus in¬ 
signia (y, figs. 5 & 7) correspond exactly with those below 
the hinder part of the enamelled lower lip of Dipterus (figs. 3, 
4), as will be at once apparent on comparing the lateral view 
of the lower jaw of Dipterus (fig. 4) with that of Palmdaphus 
(fig. 7) ; these excavations are therefore not nasal openings. 
The ridged plates supposed to be the halves of the upper jaw 
of Palmdaphus insiejnis represent the spleniai dental plates of 
Dipterus , from which they differ in their relatively more an¬ 
terior position and in coming into contact with each other in 
front 

There is therefore, in mv mind, not the smallest doubt 
that Palmdaphus insignia of Van Bencdeu and I)e Koninck is 
the sympliysial p&rt of the lower jaw of a gigantic Ctenodo- 
dipterine fish, and not the snout of a Plagiostome as has been 
supposed- The same interpretation, size only excepted, must 
necessarily be accepted for Holodus Kipriianowi of Pander. 

Palmdaphus devoniensis is evidently the upper or palatal 
plate of an allied species ; there is therefore no necessity for 
altering its name to Heliodus ; and if Prof. Newberry*s II. 
Lesleyi does belong to the same genus, the name Ileliodus must 
drop. 

III. Chexhodus, JPCoy. 

A small dental plate from the Carboniferous Limestone of 
Derbyshire was described and figured by M*Coy under the 
name of Chirodus pes-ranm *, and considered by him to be a 
tooth of a Selachian allied to Ceratodus , which was at that 
time still reckoned amongst the sharks. 

* Ann. & Mag. Nat. Hist. (2) ii. 1848, pp 130,181; 4 P&tooxoie 
Fossils,' p. 810, pf. 8 g. fig. 9. The name is spelt “Ctorodw” by M<Ooy ; 
but, in common with the minority of authors, I prefer the form “Chtiro- 
dus, ,f 
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Other teeth from the Devonian of Russia were subsequently 
described by Pander as Cheirodus Jerofejewi ; and from the 
resemblance which the palatal tooth-plates of this form bore 
to McCoy’s Conchodus ostreaformis from Scat Crag, he pro¬ 
posed to cancel the latter name on the ground that M*Ooy 
nad founded it on the palatal tooth-plate of a fish generically 
identical with that whose mandibular one constituted Cheiro - 
dm pes-rance, Cheirodus (inch Conchodus ), as well as Cera - 
todus f was placed by Pander provisionally among the Cteno- 
dodipterini. 

On this point Dr. Gunther remarks, u Wherever Dipterus 
and Ceratodm are placed, thither Cheirodus (M‘Coy, Pander) 
or Conchodus (APCoy) must follow. But it is probable that 
this genus is more nearly allied to Ceratodm 

Recently, through the kindness of Prof. Hughes of Cam¬ 
bridge, I have been able to examine McCoy’s original speci¬ 
men of Cheirodus pes-ranm preserved in the Woodwardian 
Museum; and, to my surprise, I found it to be nothing more 
or less than a mandibular dental plate^ not of a Selachian, nor 
of a Dipnoan, but of the Platysonnd fish named by Prof. 
Young, in 1866, Amphicentrum, The conformation of the 
bone and of its ridges is identical with what we find in the 
splenial element of Prof. Young’s fish, as will be seen on com¬ 
paring McCoy’s figure with that given by myself of the upper 
aspect of the splenial of Amphicentrum granulomm (Ann. & 
Mag. Nat. Hist. (4) xvi. 1875, pi. ix. fig. 8), though before 
I had seen the original of Cheirodus I should have hesi¬ 
tated in affirming their identity. There can, however, be no 
doubt that they belong to the same genus; the species is 
another question. In McCoy’s Specimen it will be observed 
that the tubercles are quite obsolete ; but as regards the 
number and prominence of these, great differences are found 
in different specimens of Amphicentrum granulosum , in some 
of which they are very slightly marked. Nevertheless I am, 
upon the whole, inclined to consider the species as distinctf 

Cheirodus , M*Coy, is therefore not » Cheirodus } Pander, 
though the latter is possibly the same as McCoy’s Conchodus } 
which is undoubtedly a Dipnoous genus. As to the name 
Chirodus or Cheiroaus } I should have preferred to have 
dropped it altogether, as it was founded on a mere fragment 
whose nature its describer did not understand ; nor should we 
have understood it to this day but for the discovery of that 

# Op, crt. p. 567. 

t Mr. W. J. Bark as has recorded the occurrence of Ainphicmtrum 
granulosum, Young, in the Carboniferous Limestone of Richmond, York¬ 
shire, (fool, Mag. (2) i. 1874, p. 431, 
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Coal-measure fish of which Prof. Young gave the first de¬ 
scription, and which is now so widely known under tjie name 
which he applied to it. But as the law of priority is now¬ 
adays considered to be inexorable, I must, though much to 
my regret, propose the abolition of “ Amvhicentrum, retaining, 
however, " pes-ratuv” M'Coy, and “ granulosum” Young, 
os distinct species of the genus Cheirodus . 

EXPLANATION OF PLATE III. 

Fig. 1. Palatal aspect of a skull of Dipterm from Thurso, in the Hugh- 
Milli'r collection, a, anterior nasal notch; n\ posterior nasal 
notch ;p( 9 palato-pterygoid ; pajsph , parosphenoid; qu, quadrate; 

facet lor mandibular articulation ; n.ch, notochordal opening; 
f. m , foramen magnum ; b y one of the marginal plates of the 
external cranial buckler, st**n from its inner surface. 

Fig. 2. Mandible of Dipterus y soon from above, a large amount of the 
matrix being left between the rami, IIugh-Miller collection. 
d, dmitary; ag, angular; ar y articular; t*p, splenial, with its 
dental plate. 

Fig. 3. The same specimen, seen from below, g, y, lateral labial fossuo ; 
the other natters as in fig. 2. 

Fig. 4. The same specimen, seen from the right side. Lottering as in the 
preceding figures. 

Fig. 5. Palandaphm mmgtm, Van Ben. & l)e Kon., seen from above ; one 
fourth natural si?e, and taken from a plaster cost. Lottering as 
in the figures of Dipterus. 

'. 0. The same, seen from below. 

r . 7. The same, seen from the left side. Compare this figure especially 
with the similar view of the mandible or Dipterus , fig. 4. 


II .—Preliminary Notices of Deep- Sea Fishes collected during 
the Voyage of H.M.8. c Challenger .’ By Dr. Albert 

GOnther, F.R.S., Keeper of the Zoological Department, 
British Museum. 

As some time must elapse before the second part of the 
Ichthyology of H.M.S. ‘ Challenger * (which will contain an 
account of the deep-sea and pelagic forms) can be published, 
it is proposed, with the sanction of the Lords Commissioners 
of H.M. Treasury, to publish preliminary diagnoses of the 
genera and species whicn are new to science. The materials 
collected have proved to be far more extensive than was at 
first anticipated; and the author has great pleasure on this 
occasion to express his gratification at the admirable manner 
in which the specimens have been preserved by the gentlemen 
intrusted with their care, and at the clear ana simple method 
in which all necessary particulars connected with their cap* 
ture have been noted. 

Ann. & Mag. N. TTist . Ser. 5. Voh ii. • 2 
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Scyllium canescens . 

The nasal valves are separate from each other, the distance 
between them being less than the length of a nasal opening ; 
each is provided with a cirrus. Length of the pra a oral portion of 
the snout much less than its width or than the width of the 
mouth. Labial fold very short. The posterior dorsal slightly 
longer than the anterior. The anal terminates below the 
middle of the second dorsal, its base being longer than that 
of the latter fin and equal to its distance from the caudal. 
LTniform greyish ; all the fins, except the caudal, tipped with 
white behind. 

South-west coast of South America (Station 310), 400 
fathoms. 

Bath YD raco, g. n. Trachin. 

Body elongate, subcylindrical; tail tapering; head de¬ 
pressed, with the snout much elongate, spatulate; mouth wide, 
horizontal, with the lower jaw prominent; eyes very large, 
lateral, close together. Scales very small, imbedded in the 
skin. Lateral line w r ide, continuous. One dorsal fin ; ven- 
trals jugular; the lower pectoral rays branched. Teeth in 
the jaws in villiform bands; none on the vomer or the pala¬ 
tine bones. Opercles unarmed; ten branchiostegals; the 
gill-membranes free from the isthmus and but slightly united 
in front. Air-bladder none. 

Bathydraco antarcticus . 

D. 36. A. 31. P.23. V. 1/6. 

South of Heard Island (Station 152), 1260 fathoms. 

Haloporphyrus r os trains. 

B. 7. D. 4 | 51-56. A. 38-39. V. 6. 

This species is readily distinguished by the peculiarly pro¬ 
duced snout, which forms a short, triangular, pointed lamma, 
sharply keeled on the sides, and overreaching the cleft of the 
mouth. 

Deep sea, midway between the Cape of Good Hope and 
Kerguelen’s Land ; east of the mouth of Rio Plata. (Stations 
146 and 320.) 600 and 1375 fathoms. 

This fish differs in some important points from Halopor- 
phyrus, as the form of the snout, backward position of the 
vent, imperfect division of the anal, in which latter respect it 
approaches Mora ; therefore it may be regarded as the type 
of a distinct subgenus Antimora . 
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Haloporphyrus australis. 

D. 9 | 50-52. A. 53. V. 8. 

This species is in general appearance similar to Halopor- 

S ms Upidion , but has a shorter and stouter body. The 
jth of the head is one fourth of the total without caudal, 
the depth of the body two fifths. 

Puerto Bueno, Magellan Straits, 55-70 fathoms. 

Melanonus, g. n. Gadid. 

Head and body rather compressed^ covered with cycloid 
scales of moderate size, and terminating in a long tapering 
tail, without caudal. Eye of moderate size ; mouth anterior 
and lateral; both jaws with narrow bands of villiform teeth; 
vomer and palatines with very narrow stripes of minute teeth. 
Barbel none. One short anterior dorsal; the second com¬ 
mences immediately behind the first, and has the anterior 
rays well developed ; it is continued to the end of the tail. 
Anal like the second dorsal. The outer gill-rakcrs of the 
first branchial arch strong and long, longer than the gill- 
lamime. Ventrals composed of several rays, slightly in ad¬ 
vance of the pectorals. Bones flexible; mucous cavities of 
the head small. 

Allied to Strinsia , but with different dentition. 

Melanonus gracilis . 

Entirely deep black. 

Antarctic (Station 156), 1975 fathoms. 

Lotella maxginata. 

D. 7-8 | 65. A. 62. V. 5. 

Head of moderate length, two ninths of the total, the caudal 
fin not included. Eye very large, more than one third of the 
length of the head, and equal to that of the postorbital por¬ 
tion ; consequently the snout is short, though its length much 
exceeds the width of the interorbital space. The maxillary 
extends only to below the middle of the eye; jaws with an 
outer series of distinctly larger teeth. Barbel very small. 

Pacific coast of South-western South America (Stations 
305-308), 120 to 845 fathoms. 

Sirembo Messieri. 

Head oblong, deeper than broad, the snout being rather 
produced, rounded, overlapping the lower jaw. Eye of mode- 

2* 
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rate Bizc,*one sixth of the length of the head, its diameter 
being two thirds of the length ot the snout, and less than the 
width of the flat interorbital space. The maxillary extends 
behind the eye ; prseoperculum without spines. Scales minute, 
leaving the snout naked. Vertical fins rather low. the dorsal 
beginning above the extremity of the pectoral. Tne distance 
between the vent and root of the veritrals is much more than 
the length of the head: the ventral* are inserted behind the 
angle of the pneoperculum, very close together, and do not 
extend so far backwards as the pectorals. Uniform brown, 
with black fins. 

Off Middle Island, Messier Strait (Station 306), 845 fa¬ 
thoms. 


Bathtnkctes, g. n. Ophidiid. 

Anterior part of the body rather compressed, posterior pro¬ 
duced into the long tapering tail, without caudal. Snout not 
swollen, with the jaws equal or nearly equal in front. Mouth 
very wide, with tVie teeth in viUiform bands in the jaws, on 
the vomer and palatine bones. Barbel none. Ventrals re¬ 
duced to simple or bifid filaments, placed close together and 
near to the humeral symphysis. Gill-membranes not united. 
The gill-lamina* are remarkably short; the middle pieces of 
the first branchial arch have the gill-rakers of the outer series 
much elongate, stiff. Bones of the head soft and cavernous. 
Operculum with a very feeble spine above. 

A true deep-sea form allied to Hirembo. 

Bathymeter laticeps . 

Head slightly, body and tail more strongly compressed, 
low; the latter produced into a moderately lon^ filament. 
Eye rather small, its diameter being one seventh of the length 
of the head, two thirds of that of snout, and two fifths of the 
interorbital space, which is convex. The posterior nostrils 
are wide; the muciferous channel of the infraorbital ring 
shows in its course five or six wide sinuses, and opens in front 
by a wide aperture. Mouth very wide, extending far behind 
the eye, with the extremity of the maxillary much dilated. 
Vomerine band of teeth V-shaped, with the two arms of the 
figure straight; palatine band narrow. 

Mid-Atlantic (Station 104), 2500 fathoms. 

Bathynectes compressus , 

Head and the entire body and tail strongly compressed, 
rvnout somewhat swollen. Eye very small, on the border 
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between the first and second fourth of the length of„ the head. 
Nostrils open, openings oval. Mouth very wide, extending 
far behind the eye, with the bands of teeth externally visible. 
Vomerine band V-shaped, with the two arms of the figure 
curved; palatine bands long, nearly as wide as those of the 
intermaxillary. The distance of the vent from the root of the 
vcntrals is about equal to the length of the head. 

♦South-east of New Guinea; Mid-Atlantic, 1075-2500 
fathoms. 

Bathynectes gracilis. 

Head and the entire body and tail compressed and low; 
the latter produced into a long filament. Eye of moderate 
size, its diameter being contained five and a half times in 
the length of the head, and once and a half in that of the 
snout and in the width of the interorbital space, which is 
somewhat convex. The posterior nostrils especially are wide ; 
and the nuic if crons channel of the infraorbital ring shows in 
its course five or six wide sinuses. Mouth very wide.extending 
far behind the eye, with tins extremity of the maxillary much 
dilated. Vomerine band of teeth V-shaped, with the two 
arms of the figure straight; palatine band narrow. The dis¬ 
tance of the vent from the root of the ventrals is more than 
the length of the head. 

* South of New Guinea (Station 184), 1400 fathoms. 

T mi LON US, g. n. Ophidiid. 

Head large, compressed, with most of the bones in a carti¬ 
laginous condition ; the superficial bones with large muci- 
ferous cavities not armed. Snout a thick protuberance, pro¬ 
jecting beyond the mouth, which is rather small, interior. 
Trunk very short, the vent being below the pectoral; tail 
thin, strongly compressed, tapering, without separate caudal. 
Eye externally not visible, reduced to a minute rudiment 
hidden below the skin. Bands of villiform teeth in the jaws, 
on the vomer and palatine bones. Barbel none. Ventrals 
reduced to simple filaments, placed close together on the 
humeral symphysis. Gill-openings very wide, the gill-mem¬ 
branes being but slightly united in front. Gills four: gill- 
laminse rather short, gill-rakers of moderate length. Beales 
thin, deciduous, small. 

Typhlonus naans. 

The head of this most remarkable form is somewhat com¬ 
pressed, deep, as thick in the rostral as in the opercular 
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portion ; its length is rather more than one fourth of the total. 
Protuberances formed by projecting portions of the cranium 
occupy the upper and lateral surfaces of the head; and, more 
especially, one in front and another on each side of the snout 
are very conspicuous. 

North-east of Australia (Stations 181 and 198), 2440 and 
2150 fathoms. 


Apiiyonits, g. n. Ophidiid. 

Head, body, and tapering tail strongly compressed, enve¬ 
loped in a thin, scalclcss, loose skin. Vent far behind the 
pectoral. Snout swollen, projecting beyond the mouth, which 
is wide. No teeth in the upper jaw; small conical teeth in the 
lower, pluriscrial in front and uniserial on the side. Vomer 
with a few rudimentary teeth ; palatine teeth. Nostrils close 
together, small. No externally visible eye. Barbel none. 
Ventrals reduced to simple filaments, placed close together 
and near to the humeral symphysis. Gill-membranes not 
united. Four branchial arches, the posterior without gill- 
lamina 1 ; the anterior with very short gill-rakers and with 
rather short gill-laminae. Head covered with a system of 
wide muciferous channels and sinuses, the dermal bones being 
almost membranaceous, whilst the others are in a semicartila^i- 
nous condition. Notochord persistent, but with a superficial 
indication of the vertebral segments (as in some JLeptocepha- 
line forms). 

A pity onus yelatinosus. 

The head, in the preserved specimen, is compressed, rather 
deep, and enveloped in loose skin ; especially on the upper- 
side of its anterior half the skin forms a large loose bag, which 
during life is probably filled and distended with mucus. 
Transparent, colourless, like a Leptocephalus . 

Deep sea between North-eastern Australia and New Guinea 
(Station 184), 1400 fathoms. 

Acantitonus, g. n. Ophidiid. 

Head large and thick, armed in front and on the operclea 
with strong spines; trunk very short, the vent being below 
the pectoral; tail thin, strongly compressed, tapering, without 
caudal. Eye small. Mouth very wide, with the teeth in 
villiform bands in the jaws, on the vomer and palatine bones, 
and along the hyoid. Barbel none. Ventrals reduced to 
simple filaments, placed close together on the humeral sym¬ 
physis. Gill-membranes not united. The gill-lamina are 
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remarkably short, the gill-rakers long, lanceolate, stiff. 
Scales extremely small. Bones of the head soft. 

Acanthonus armatus. 

The head of this remarkable fish appears of an extraordinary 
thickness compared with the thin and compressed trunk and 
tail; it is very broad across the frontal region, and not much 
longer than high, the small eye being much nearer to the end 
of the snout than to the gill-opening. The snout would be 
truncated in front; but its upper portion projects, terminating 
in two short acute spines. The large mouth is 
oblique, the maxillary extending backwards beyond the middle 
of the length of the head. The jaws arc equal in front. Two 
sharp edges run along eacli ramus of the mandible, to receive 
between them a wide muciferous channel. 

North of New Guinea, 1075 fathoms. 

Bathygapus. 

Snout not projecting beyond the mouth. Mouth wide, 
anterior and lateral. Eye small or of moderate size. Teeth 
in both jaws villiform, in narrow bands, which occupy the 
whole length of the jaws. Barbels present or absent. The 
two dorsal fins arc almost continuous ; and the anterior rays of 
the second arc not shortened, but gradually diminish in length 
in the narrow posterior portion of the tail. Anal rays feeble. 
Bones of the head cavernous, soft, without prominent ridges. 
Scales small, cycloid, deciduous. 

Bathygadus cot to ides. 

The head is large, thick, and, in the nuchal region, of con¬ 
siderable depth. 

Deep sea between New Zealand and Kermadec Island 

(Stations 169-171), 520-700 fathoms. 

« 

Macrurus longirostris. 

Allied to Macrurus trachyrhynchus. The snout is pro¬ 
duced into a long flattened process, pointed anteriorly, and not 
quite twice as long as the large eye. Scales of the body with 
smooth surface, but with from three to seven spinelets on the 
margin. They arc rather irregularly arranged, there beiiqr 
four in a transverse series between the lateral line and dorsal 
fin. A series of projecting triangular spines along each side 
of the nock and the base of the anterior portion of the dorsal 
fin; a similar series along each side of the base of the anal 



24 


Dr. A* (iiinther on Beep-sea Fishes 

extends much further backwards than the dorsal scries, and, 
anteriorly, is lost on the side of the abdomen* These spines 
have smooth edges (not denticulated as in M, trachyrhynchus )* 

North-east of New Zealand (Station 169), 700 fathoms. 

Macru run holotrachys . 

Snout not much produced, as long as the eye, which is 
large, its vertical diameter being considerably more than the 
width of the interorbital space. Anterior edge of the snout 
with three tubercles, one in the middle and one on each side. 
Each scab* with a median series of spinclets, and with two 
or more isolated spinelets besides. Upper and lateral portions 
of the head covered with irregular rough scales,' lower naked. 
There are live scales in a transverse series between the first 
dorsal spine and lateral line. Distance between the two dor¬ 
sal fins scarcely equal to the length of the base of the first. 
Second dorsal spine with small barbs anteriorly ; outer ven¬ 
tral ray produced into a filament. No scaleless fossa on the 
temple. Barbel very small. No bands or spots. 

Deep sea, east of’ the mouth of the Itio Plata (Station 
320), 600 fathoms. 


Macrurus fascia (us. 

Snout not much produced, shorter than the eye, which is 
very large, its vertical diameter being considerably more than 
the width of the interorbital space. Scales with from eight 
to ten subparallel keels. Upper and lateral portions of the 
head covered with small rough scales, lower naked. There 
are four scales in a transverse series between the first dorsal 
spine and lateral line; distance between the two dorsal fins 
equal to the length of the base of the first. Outer ventral ray 

S produced into a filament. No scaleless fossa on the temple, 
barbel small. Whitish, with broad irregular blackish bands 
across the back. 

West-coast of the southern extremity of South America 
(Stations 305, 309, 311), 120-245 fathoms. 

Coryphcenoides rudis. 

Snout obtusely conical, projecting beyond the mouth, which 
extends backwards to below the middle of the eye. The 
outer series contains stronger teeth in both jaws. Barbel 
about as long as the eye. Scales equally rough over the whole 
of their surface, the spinclets being subequai in size, densely 
packed, and not arranged in series. There are eignt scales 
in a transverse series between .the first dorsal and tne lateral 
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line. Anterior margin of the second dorsal spine armed with 
barbs placed at some distance from each other. The second 
dorsal tin commences at a distance behind the first scarcely 
inferior to the length of the base of the first. The outer ven¬ 
tral ray produced into a long filament. 

Pacific, north of Kermadec Island (Stations 170, 171), 
500-050 fathoms. 


Cory pit a>n aides (rqualis. 

Snout conically projecting beyond the mouth, with rather 
obtuse upper edge ; the cleft of the mouth extends nearly to 
below the centre of the eye. The teeth of the outer series are 
visibly stronger than the remainder. Barbel slender, but not 
so long as the eye. The interorbital space is flat, its width 
being considerably less than the diameter of the eye. The 
scale* are equally rough over the whole of their surface, the 
spinelots being suberjual in size, densely packed, but arranged 
in from 8 to 12 series, the middle series not being more pro¬ 
minent than the others (as is the case in Macro rus sclerorhyn - 
chm). The entire margin of the scale is spinous. There are 
eight scales in a transverse series between the first dorsal and 
the lateral line. Second dorsal spine somewhat produced, 
armed along its anterior edge with barbs pointing upwards 
and rather closely set. The second dorsal fin commences at a 
distance from the first which is less than the length of the 
head. 

Deep-sea, south of Portugal, GOO fathoms. 

Coryph ton o ides craft triceps. 

Hoad very large, especially the anterior portion. Snout 
excessively broad and nigh, short, but longer than the eye, 
which is small. Mouth small, inferior, extending beyond the 
vertical from the centre of the eye. Teeth villitorm, in nar¬ 
row bands in both jaws. Barbel minute. Trunk of the body 
very short, the vent being immediately behind the vertical 
from the root of the pectoral. The scale# arc small, studded 
with very fine curved spinelets, which give the body the ap- 
nearance of being covered with short villosities. A scries of 
larger scales runs along each side of the base of the second 
dorsal fin. The second dorsal spine is vety slender, obsoletely 
denticulated in front; the secona dorsal fra commences at a 
very short distance behind the first. 

Worth of Kermadec Island (Stations 170, 171), 520 and 
650 fathoms. 

Bern. This fish is closely allied to, and represents in the 
southern hemisphere, C. normgtcus . # 
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Coryphmnoides microlepis. 

Snout short, obliquely truncated, slightly projecting beyond 
the mouth ; eye exceeding in length that of the snout and the 
width of the interorbital space. Head much compressed, 
high, The cleft of the mourn does not quite extend to below 
the middle of the eye*. Teeth of the outer scries visibly 
stronger than the remainder. Barbel as long as the eye. 
aS Vales small, cycloid. There are thirteen scales in a transverse 
scries between the first dorsal and the lateral line. Second 
dorsal spine armed in front with distant barbs; the distance 
between the two dorsal fins equals the length of the head 
without snout. Trunk very short. 

Feejee Islands (Station 173), 215 fathoms. 

Cory] >h<r no ides Murrayi . 

Snout short, but longer than the eye, which is small, its 
width being much less than that of the interorbital space. 
Canthus rostralis obtuse, without median tubercle. The cleft 
of the mouth extends to below the middle of the eye. Teeth 
of the outer series much stronger than the remainder. Barbel 
longer than the eye. Scales with five to seven crenulate radi¬ 
ating keels, some of which project beyond the romided pos¬ 
terior margin of the scale. There are seven or eight scales m 
a transverse series between the first dorsal and the lateral line. 
Second dorsal spine slightly prolonged, armed with distant 
barbs pointing upwards. The second dorsal fin commences at 
a considerable distance from the first, which, however, is rather 
less than the length of the head. 

Deep sea, east of New Zealand (Station 168), 1100 fathoms* 

Coryphamoides sermlatus. 

The projecting part of the snout is short, with an obtuse 
upper edge, and with a rough tubercle in the middle. The 
cleft of tne mouth extends to below the middle of the eye,. 

hich is comparatively large. The teeth of the outer series 
are visibly stronger than the remainder. Barbel about as 
long as tho eye. The interorbital space is flat, its width 
rather less than the vertical diameter of the eye. The scales 
are equally rough over the whole of their surface, the spine- 
lets being subequal in size, densely packed, closely adpressed 
to the scale, and not arranged in series. There are seven 
scales in a transverse series between the first dorsal and the 
lateral line. Second dorsal spine finely and closely serrate 
in front. The second dorsal fin commences at a considerable 
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distance from the first, the distance being equal to the length 
of the head. 

North-east of New Zealand (Station 169), 700 fathoms. 

CorypJunnoides filicauda . 

Snout considerably projecting beyond the mouth, pointed in 
the middle; it is twice as long as the eye, which is unusually 
small, only half as wide as the interorbital space. Mouth 
rather wide, extending beyond the centre of the eye. Teeth 
villiform, in very narrow bands. Barbel minute. Prseoper- 
culum with the angle produced backwards, broadly rounded 
and crenulate on the margin. The terminal portion of the 
tail is prolonged into a long filament, more slender than in 
any of the other species, ticalea thin, cycloid , and deciduous, 
six or seven in a transverse series between the first dorsal spine 
and the lateral line. The second dorsal spine slender, with 
the barbs in front very inconspicuous and sometimes entirely 
absent. The distance between the two dorsal fins is less than 
the length of the head. 

Deep sea on both sides of the South-American continent; 
Antarctic Ocean. (Stations 157,299,325.) 1800-2650 fathoms. 

Coryph rrnoides variab ilis. 

Snout obtusely conical, projecting beyond the mouth, the 
cleft of which extends behind the middle of the eye. The 
teeth of the outer series are visibly stronger than the remain¬ 
der. Barbel nearly as long as the eye. The interorbital 
space is flat, its wiuth lasing much more than the diameter of 
the eye, which is comparatively small. The scales are pro¬ 
vided with five ridges, each ridge composed of several spines, 
and the central ridge being the strongest. There arc eight 
scales in a transverse series between the first dorsal and the 
lateral line. Low r er limb of the prteoperculura scaieless. 
Second dorsal spine armed with barbs in front, which are 
rather distantly set. The second dorsal fin commences at a 
distance from the first which is less than the length of the 
head. 

Midway between Cape of Good Hope and Kerguelen’s 
Land; South of Australia ; Mid-Pacific ; south-west of Juan 
Fernandez. (Stations 146, 157, 246, 271, 300.) 135-2425 
fathoms. 

Goryphamotdes affinis. 

.Snout obtusely conical, projecting beyond the mouth, the 
cleft of which extends Dehind the middle of the eye. The 
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teeth of the outer series are visibly stronger than the remain¬ 
der. Barbel shorter than the eye. The interorbital space is 
flat, its width being equal to the diameter of the eye, which is 
comparatively large. The scales are provided with five 
ridges, each ridge composed of several small spines, and the 
central ridge being the strongest. There are eight scales in 
a transverse series between the first dorsal and the lateral line. 
Pra^operculum with the posterior margin slightly excised 
above the angle, and with the lower margin crenulate ; both 
limbs of the pra^operculurn scaly. The second dorsal spine is 
armed with oarbs which are rather closely set. The second 
dorsal fin commences at a distance from the first which is not 
much more than one half of the length of the head. 

Deep sea, east of the mouth of the Rio Plata (Station 323), 
1900 fathoms. 


Coryph(en aides earinatus . 

Snout obtusely conical, projecting beyond the mouth, the 
cleft of which reaches nearly to below the middle of the eye. 
Teeth in the upper jaw ft en eardes,” those in the lower in a 
single scries. Barbed well developed, but much shorter than 
the eye. Interorbital space flat, much narrower than the 
large eye, the diameter of which equals the length of the 
snout. The scales are provided with a very strong median 
keel, terminating in a projecting spine, and with several short 
and low ridges, which converge towards the median keel or 
run nearly parallel to it. There are six scales in a transverse 
series between the first dorsal and the lateral line. Praoper- 
culuin with hind margin undulated and with limbs scaly. 
The second dorsal spine is armed with rather small and some¬ 
what closely set barbs. The distance between the two dorsal 
fins equals the length of the base of the first. 

Deep sea near Prince Edward’s Island (Station 145), 500 
fathoms. 

[To bo continued.] 


III.—Stromatopora as distinguished from Millepora. 

By Dr. Dawson, F.lt.S. &c. 

The April number of the c Annals’ reached me not long after 
the completion of a series of careful microscopic studies of the 
lStromatoporcv and allied forms, which abound in all our 
American formations from the Black-River Limestone to the 
Oomiferous Limestone inclusive, and in which I had en** 
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distinguished from Millepora. 

deavoured to eliminate the misleading appearances due to 
peculiar states of preservation, association with foreign organ¬ 
isms, &c., and had arrived at the conclusion, stated m a 
memoir now in the hands of the Secretary of the Geological 
Society, that these fossils appertain to the group of Ithizopods. 
In these circumstances my attention was naturally attracted 
by the association of things known to me as very distinct in 
the heading of Mr. Carter’s paper, u Identity in Structure 
of Millepora alcicornis and Stromatopora” After reading the 
paper I betook myself to the reexamination of the specimens of 
Millepora in our collections, but, T must confess^ with the 
result of failing to find any indications whatever ot the affini¬ 
ties so confidently asserted by Mr. Carter. 

The typical Stromatoporcv , as llall, Nicholson, and Win- 
chell have shown, and as any one can see for himself in the 
well-preserved specimens from our Corniferons Limestone, 
are composed of thin concentric lamina?, perforated with 
minute pores, and connected with hollow and solid pillars. 
The allied forms known as Caunopora and Ca* nostroma have 
in addition a secondary deposit between the lamina?, through 
which pass branching horizontal tubes or canals radiating from 
vertical tubes or bundles of tubes traversing the laminae, and 
corresponding to the hollow pillars of the ordinary Stromato -* 
porcc. These structures are detailed and figured m the paper 
already referred to. 

The corallum of Millepora, on the contrary, has no con¬ 
centric lamina?, though it sometimes presents accidental layers 
occasioned by interruptions of growth. Its structure is can- 
cellate or reticulate, consisting of minute calcareous rods, 
completely confluent, and leaving irregular and vermicular 
interstices, only occasionally presenting the appearance of 
horizontal canals* It is penetrated with cells of two sizes, 
which are divided into compartments by distinct tabulae. The 
structure is that of a tabulate coral with its cells imbedded in 
a copious reticulate cocncnchyma. 

Though Mr. Carter appears to maintain that the horizontal 
passages sometimes seen in Millepora are homologous with 
the canal-system of Stromatoporiua\ in one place he says, 
“ We have everything structural in toe corallum of Millepora 
alcicomis that is to be found in Stromatopora, excepting the 
steUifbrm systems of venation.” Perhaps tins apparent incon¬ 
sistency arises from, his not being aware of the fact that the 
stelliform or radiating canals do not occur in the common 
species of Btromatopora , but only in Cmiostroma and Casmo- 

C * i and that in these they are not superficial, except in 
en or eroded specimens, but belong to the secondary or 
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supplemental deposit. His opportunities of study, whether of 
Mitlepora or of Stromatojwra, would seem, from his own state¬ 
ments, to have been somewhat limited. This may possibly 
account for the somewhat extraordinary identification of two 
classes of organisms which scarcely resemble each other in 
any thing except in being calcareous and porous. This excuse 
can, however, scarcely be offered for the statement in the 
concluding paragraph of the paper, that the u arborescent ” 
forms in certain moss-agates arc u as much like organic re¬ 
mains as the so-called Eozoon is remote from such resem¬ 
blance,”—a statement difficult to understand, whether we 
consider the essential dissimilarity of Eozoon to any moss- 
agates, or the fact that, while most moss-agates show merely 
dendritic crystallizations, others contain true vegetable or¬ 
ganisms. 

As I have in my possession at present a considerable num¬ 
ber of duplicate specimens of fitromaiopora , in such a state of 
preservation as to show under the microscope their actual 
structure, 1 shall be happy to send by mail clappings of these 
specimens to any naturalists desirous of studying them aud 
of comparing them with such organisms as Loftuma on the 
one hand or Eozoon on the other, with both of which the 
* Stromatoporan have decided affinities. 1 am sorry that I have 
not material at command to supply specimens of the genera 
Ccenostroma , Caunopora , Ryringostroma, or Dictyostroma in 
such states of preservation as to show their structures advan¬ 
tageously. 

Montreal, May 15, 1878. 


IV .—Notes on Carboniferous Mollusca . By R. ETHERIDGE, 
Jun., F.G.S. 

[Plate I.] 

1. On the Hinge-structure and Generic Affinity of Pecten 
Sowerbii, M L Coy . 

When last I had occasion to refer 41 to this common and 
characteristic Carboniferous shell, I called attention, amongst 
other things, to the late Mr. Meek’s remarks on its probable 
identity with Pecten aviculatus , Swallow. The peculiar 
hinge-structure of the latter, combined with that of P. demissus , 
Phill., of the European Oolitic rocks, afforded Mr. Meek the 
data for the diagnosis of his genus Entolium. With the excep¬ 
tion of the central cartilage-pit the hinge-structure of* our 
* Geol. Magr. dec. % iv. p, 241, t Ibid. dec. 2, i. p. 302. 
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P. Sowerbii was previously unknown to me, although, from 
the great resemblance between the foregoing species. I felt 
convinced that time onlv was necessary to prove, at least to 
some extent, Mr. Meek’s supposition. By the fortanate dis¬ 
covery of some well-preserved casts of P. Sowerbii. by Mr. J. 
Bennie, at Teasses Quarry, Fife, I am now able to demonstrate 
the fact that the latter is a species of Meek’s genus Entolium , 
and*that there is very little if any difference between E. avi- 
culatum , Swallow, and E \ (Ptcten) Sowerbii , M‘Coy. 

For comparison I have given figures representing the hinge 
of the Oolitic form, E. aemismm , Pliill., and the Carboni¬ 
ferous E. avieulatum , Sw., after Quenstedt* and Meekf re¬ 
spectively. 

If we first examine the east of the valve of E. Sowerbii 
(fig. 4) with ears, we observe a small pi ejection at a, which 
is the mould of the cartilage-pit, and corresponds with a 
similar pit in E. demissum (fig. 1) and E. avieulatum (fig. 2). 
Extending from this are two transverse ridges, one on 
each side (ft, ft), which are the moulds of the transverse 
furrows seen m the other species (figs. 1, 2). Extending ob¬ 
liquely from the cartilage-pit are two deep furrows (c, c), the 
moulds of two large diverging teeth strongly marked in relief 
in the interior of E. demissum (r, r, fig. 1) and E. avieulatum * 
(e, c, fig. 2). From the distal extremities of these extend two 
longer but shallower furrows (<7, d) , also represented in the 
other specimens as ridges (d y d, figs. 1, 2). Jt is to be re¬ 
marked that in by far the larger number of specimens of E\ 
Sowerbii collected from our Carboniferous rocks the ridges 
{d y d) are visible externally, and have been referred to in de¬ 
scriptions of this species by Prof. M‘Coy and myself. The 
posterior is usually the longer of the two. 

In the opposite valve, that with the flat or normal ears 
(fig. 5), we see no trace of the transverse furrows (ft, ft), but 
still the oblique ones (r, c), identical with ridges in the corre¬ 
sponding valve of E. avieulatum (o, c, fig. 3); there are also 
present the extended ridges (<?, d y fig, 5). 

Of the diverging ridges (c, c) Mr. Meek remarked, “ these, 
however, do not seem to have been properly teeth, fitting into 
sockets, but appear to have l>een a little raised in both valves, 
and occupy a position between the ears and the broad diverg¬ 
ing impressions {d y d) } descending obliquely from the beaks.” 
The transverse grooves (ft, A in figs. 1, 2, and 4) were re- 

S arded by Mr. Meek as a receptacle for the articulation of 
ie straight cardinal margin of the opposite valve (figs, 3, 5). 

♦ Her Jura, Atlas, t. 43. f. 6. 
t Haydsn’ft Final Report on Nebraska, t, 0. f. 11,/, g. 
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I have on previous occasions fully described E . Sowerbii ; 
and it now only remains for me to refer to its relation with E . 
aviculatum. The close resemblance of the species was recog¬ 
nized and commented on by Mr. Meek himself; and the only 
points which he was able to use as distinctive characters were, 
the stronger concentric markings, absence of obscure minute 
radiating stria', and the more pointed and elevated ears of E. 
Sowerbii, The strength of the concentric lamina? is a cha¬ 
racter which entirely depends upon the state of preservation 
of the specimen examined ; in some individuals the lines are 
strong and well marked, in others scarcely perceptible. I 
have already shown * that E. Sowerbii does possess u obscure 
radiating striae,” which were particularly well shown in a speci¬ 
men lent me by Mr. A. Patton. With regard to the acute¬ 
ness and elevation of the ears, as little reliance can be placed 
on this as on the concentric stria*; for their general appearance 
does, to some extent, depend upon the position in which the 
shell was deposited previous to fossilization. I think there 
can be no better proof of their probable, if not absolute, iden¬ 
tity than the fact, that so close and accurate an observer as 
Mr. Meek was unable to point out any more stable points of 
difference than the above. In conclusion, it may be stated, 
therefore, that in both forms the shell was thin and probably 
fragile, ornamented with concentric stria* of greater or less 
degree of strength, supplemented by fine radiating lines, and. 
under certain conditions, exhibiting the characteristic V-shapea 
markings or grooves over the whole shell; and, lastly, the 
hinge-structure is identical. It is always the wiser course, in 
dealing with specimens one has not personally examined, to 
speak with caution and a certain amount of reserve; but I 
am under the impression that E\ aviculatum , Swallow, can at 
the best be only retained as a variety of E, Sowerbii\ M‘Coy. 

The following species have the outward appearance of the 
genus Entolium (and it will be well for those possessing speci¬ 
mens, or access to such, to endeavour to elucidate the hinge 
and general internal structure of the shells), viz.:— 

1. Pecten discites (Schl), Goldfuss, Pet. Gerrn. ii. t. 98. 

f. 10, d. 

2. P. cingulatus (Phill.), id. ibid. t. 99. f. 3, h , 

3. P. laminosus (Mantell), id. ibid. t. 99. f. 9. 

4. P . striolatusy Goldfuss, Pet. Germ. ii. 1 . 160. f. 7. 

5. P. Pkillip8ii } id. ibid. t. 160. f. 6. 

P* cristatus , Broun, as figured by Goldfuss {loc. cit t. 99. 

* H♦*<>!. Mag. d«c, 52, iv. p. 242 . 
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f. 18, A, d) 9 appears to possess the hinge-structure of Entolium , 
with the radiating internal costse of Amusaium. 

2. (?n Hinge-structure of Nucuia gibbosa, Flem. } and 
Nuculana attenuata, Flem . 

These shells were placed by the late Mr. J. W. Salter in his 
genus Ctenodonta *, in which he has been followed by several 
other palaeontologists, including, at one time, myself. A fur¬ 
ther examination of the subject, however, convinced me that 
this step had probably been taken by Mr. Salter without due 
consideration. Ctenodonta appears to be synonymous with 
Tellinomya , Hall, the latter having precedence m date, al¬ 
though Salter’s definition of his genus was perhaps more com¬ 
prehensive than that of Hall as originally given. Tellinomya 
is an undoubtedly good genus, and will, I anticipate, be found 
to have attained its greatest development in the Silurian rocks, 
although i have no doubt it extends into the Carboniferous. 

The essential character of Tellinomya (or Ctenodonta) , as 
distinguishing it from Nucula or Nuculana 9 is the entire ab¬ 
sence of an internal cartilage-pit and the substitution for it of 
an external ligament \ whereas in the two latter genera the 
cartilage is deposited in a well-marked pit beneath the urn- 
bones, and between the two ranges of teeth, anterior and 
posterior, in both valves, and there is no external ligament. 
One or other of these essential characters must therefore be 
shown to exist in the above species before their respective 
affinity or want of affinity with Tellinomya (*» Ctenodonta) can 
be shown. Prof. M‘Coy, many years ago. noticed the presence 
of a cartilage-pit in JSucula gtbbosa } Flem.f He says, u I 
have clearly ascertained the presence of the angulated line of 
hinged-teeth and the intermediate cartilage-pit of Nucula I 
have personally seen one or two good ana clean interiors of 
this shell, ana am quite able to corroborate Prof. McCoy’s 
statement of the existence of a cartilage-pit in N . gibbosa , 
and, in consequence, the reference of the species to the genus 
Nucuh } made by Fleming, M*Coy, and other paleontologists. 
In N gibbosa the hinge-line is curved, the anterior range 
of teeth being a little less than half the length of the 
posterior. In the best-preserved specimen I have seen (a left 
valve, figs. 8 & 8) there are twenty teeth on the posterior side of 
the cartiiage-pit, and five or six on the anterior, in both cases 
the denticles enlarging as the cartilage-pit is receded from. In 
form the denticles are roughly triangular and projecting, with 

• Iron Ores Gt. Brit. pt. 3, p, 221. 
t Brit. Pal. Foss. p. 512. 

Ann . <fa Mag . JV. Hist. Ser. 5. VoL ii. 
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the apices of the angles in each range, anterior and posteriori 
turned towards the cartilage-pit or umbo. The cartilage-pit 
is pyriform and oblique, its smaller or pointed extremity being 
placed immediately under the apex of the umbo, then expand- % 
mg somewhat outwards and downwards into the cavity of the 
valve. 

Dr. F. Roemer has given a figure of the interior of JY. gib- 
bosa , in the lately issued plates* of his 1 Letinea Geognostica ; f 
but 1 do not observe any trace of a cartilage-pit there repre¬ 
sented. The specimen must have been faulty or of another 
species. 

With regard to Nuculana (Leda) attenuata , Flora., the case 
is somewhat different; for, so far as 1 am aware, the hinge- 
structure of this species has never been minutely described, al¬ 
though it may have been referred to in general terms by several 
authors. The hinge (figs. 6 & 7) is similar to that of N, gibl> 08 a } 
with its anterior and posterior teeth well developed. Tne teeth 
and sockets increase m size outwards from tne cartilage-pit, 
which occupies the apex of the arch. The number of the 
teeth is considerable in N. attenuata : iu one specimen I 
have counted twenty-three on the longer side of the shell; and 
even then the series was incomplete. In the left valve the 
teeth are produced inwards ( i . e. towards the beak) and out¬ 
wards (/. e. into the cavity of the shell) into projecting den¬ 
ticles ; so that the interlocking of the two series must have been 
very complete and secure. I wish more particularly, how¬ 
ever ? to draw 7 attention to the cartilage-pit. (a, figs. 6 & 7), which 
is triangular with a rounded base, ana inclined, in most speci¬ 
mens I have examined, a little obliquely towmrds the shorter 
side of the shell. Prof. M‘Coy notices the teeth of this shell 
in his description of it; but he appears to have been unable to 
satisfy himself as to the presence of a cartilage-pitf. 

Collector —Mr. J. Bennie. 

EXPLANATION OF PLATE I. 

Fig. 1. Entolium dnnismm, Phillips, showing hinge-structure, after 
Quenstedt (l)er Jura, Atlas, t. 48. f. 6). 

Fig. 2. Entolium avieulatum f Swallow, valve with the elevated ears, 
after Meek (Hayden’s Final Geol. Report on Nebraska* 1872. 
t. 9. f. 1 l f f), 

ig. 8. The same, opposite valve to fig. 2 (loo. dt. f. 11, g ). 

' • 4*. Entolium Sowerbii , M‘Coy, valve with elevated ears; natural 
size. 

Fig. 5. The same, opposite valve to fig. 4. The same letters refer to eor* 
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leapoadfaf part* in figs, 1-4: a, cartilage-pit; 6, b, sockets for 
insertion of cardinal margin of opposite valve; c, c, “ teeth/’ or 
dental ridges; d, d, oblique diverging impressions. 

Fig. 6 . Nuculana attenuate Fleming, interior of part of left valve; natu¬ 
ral sire. Roecobie Quarry, near Dumfermline; shale above tbs 
Roscobie Limestone, Lower Carboniferous Limestone group. 

Fig. 7. The same, enlarged twice. 

Fig. 8. Nucula gibbosa, Fleming, interior of left valve; natural sue. 
Roscobie Quarry, as before. 

Fig. 9, The same, enlarged twice. The same letters refer to correspondr 
ing parts in tigs. 0-9: a ) cartilage-pit; 6, posterior teeth; ^ 
anterior teeth. 

I am indebted for the above excellent drawings to my col¬ 
league, Mr. 11. N. Peach. 


V ,—On Teichonia, a new Family of Calcareous 8ponge$ f 
with Descriptions of two Species. By H. J. CARTER, 

F.R.S. &c. 

[Plate II.] 

V BP ALLY the excretory canal-systems of the Calcispongi® 
open into a common cavity, called by Dr. Bowerbank the 
“cloaca,” which discharges itself at one or more apertures; 
hence such Calcispongi® arc tubular or sacciform respectively. 
But we should have a very imperfect idea of the Calcispongi® 
if we assumed that this was invariably the case, as Haeckel 
appears to have done, and therefore has based nis classifica¬ 
tion upon the sacciform character alone, as will be seen in 
the “Ueneral Observations” at the end of this communica¬ 
tion ; for there are some species which have no cloaca, but 
are muriform or foliate, and whose excretory canal-systems 
open directly upon the surface, of which the following descrip¬ 
tions may serve as illustrations. 

TeichoneUid® a wall), new family. 

Character, Vallate. 

TmoHONKLLA, nov. gen. 

Generic characters. Vallate or foliate, without cloaca. 
Vents numerous,* confined to the margin or general on one 
side of the lamina only; naked, 

* 

1. Tmchonella prolifera, n. sp. (PI. II. figs. 1-5.) 

_. onge. Foliaceous, vertical, plicate, proliferous. Co¬ 
lour yellowish white. Lamina thick; margin round or oh- 
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tusely angular, convex or undulatory above (PL II. fig. 1, 
a a a), irregularly notched below, where the projecting parts 
may be expanded into pedal points of attachment (fig. 1, e e ); 
surface uneven, interrupted here and there, on both sides, by 
a proliferous lamina, which originates from the upper margin, 
and may pass, after a short distance, insensibly into the sur¬ 
face of the parent lamina (fig. 1, h b or grow into greater 
dimensions foliaceouslv or cactus-lxke (fig. 1, c). Pores invi¬ 
sible to the unassisted eye, scattered over the surface thickly 
and generally. Vents slightly marginated, naked (that is, 
without fringe round the mouth), arranged more or less in 
single line along the margin only (fig. l,ddd } and fig. 2, 
a a a), variable in size, the largest about l-48th inch in 
diameter and l-8th inch apart. Internal structure minutely 
areolar, compact, traversed vertically by branched excretory 
canal-systems, which terminate respectively in the vents just 
mentioned (fig. 3, a a) ; largest canals, viz. those approaching 
the vents, about 1 -32nd inch in diameter. Spicules of two 
forme, viz. triradriate and quadriradiate. Triradiate of two 
sizes, viz. small (fig, 4, a) and large (fig. 4), both equian- 
gulate and equiradiate j rays straight, smooth, and sharp- 
pointed; the former, which is the staple spicule of the sponge, 
only one third of the size of the latter, which, although less 
numerous, is still plentifully distributed throughout the mass; 
ray of small triradiate about 1 -200th inch, that of the large 
one l-50th inch long. Quadriradiate also of two sizes, viz. 
small (fig. 4, b) and large (fig. 5) ; the former about the 
size of the small triradiate, and confined to the excretory 
canals, where its fourth arm (fig. 4, c), instead of being 
straight and eoual in size like the rest, is curved and smaller, 
projects into the excretory canal, and is turned towards the 
vent. Large quadriradriate exceeding in size the large tri¬ 
radiate of the mass, confined to the surface, where three of its 
rays aTe horizontal (fig. 5, a), equiangulate and equiradiate, 
while the fourth or shaft (fig. 5, b) is much smaller and ver¬ 
tical ; large rays smooth, sharp-pointed, and slightly curved 
inwards, applied to the surface of the sponge; fourth or small 
ray straight, smooth, and sharp-pointed, projecting into the 
interior; large (juadriradiates most plentiful over the upper 
part of the lamina, where their centres are frequently not 
more than 1 -180th inch apart, and, presenting a dark colour 
from tho light passing into the fourth arm, may be easily mis¬ 
taken for the pores, 'from which, however, they may be distin¬ 
guished by being larger and more or less triangular, while d}e 
pores are smaller and round. Size of entire specimen (fig. 1) 
3^ x x 1 inches; length of margin of largest lamina (fig. 1, 



Mr. H. J. Carter on Teichonellidm. 37 

«aa), which is more or less plicate, about 6 inches; average 
thickness of lamina l-6th inch. 

Sab. Marine. Mode of growth (that, is whether pendent 
or erect) unknown. 

Loc. Australia, Freemantle. 

Obs. The specimen represented in figure 1 has been in the 
British Museum for many years, as indicated by the u register 
number,” viz. “ 46. 8. 19. 101; ” and other fragments of the 
same species, from Freemantle, in Australia, have been found 
among the late Dr. Bowerbank’s collection of sponges, which 
has been purchased by the Trustees of the British Museum, 
one of which, chiefiy to show the vents and excretory canal- 
systems respectively, is represented in figs. 2 and 3. It is by 
far the largest Calcisponge on record, and its spicuiation so 
like that of Leuoonia Johnstomi , Cart.,» Leucanara , Haeckel, 
as, at first sight, to appear identical. The large quadriradiate 
whose horizontal rays are tessellated in among the surface- 
structure, while the fourth or vertical one projects into the 
interior of the sponge, undoubtedly adds greatly to the 
strength of the extenor. In its compressed vallate charac¬ 
ter, proliferous growth, and marginal apertures it is identical 
with many of the siliceous sponges, although the latter are, 
of course, much larger. The spicules vary in size below the 
measurements above mentioned. 

2. Teichonella labyrinthica , n. sp. (PI. II. figs. 6-9.) 

Oalcisponge. Subglobular, foliate, somewhat compressed * 
consisting ox a short, thick, round stem (fig. 6, d) } expanded 
into a mass of more or less vertical lamince (fig. 6, a a a), 
which are so folded together, backwards and forwards, in ana 
out, as to make it difficult to say whether the whole does not 
belong to one and the same lamina. Colour now greyish 
white. Surface of lamina even on both sides ; margin thin, 
round, sinuous, following the plication, here and there everted. 
Pores invisible to the unassisted eye, confined to one side of 
the lamina (fig. 0, b). Vents uniformly spread over the other 
side, about 1-360th inch in diameter and 1-180th inch apart 
(fig. 6, c)} the latter on the inner, and the former on the 
outer side respectively, where the lamina is folded upon itself 
and in contact (fig. 8). Internal structure minutely areolar, 
columnar (fig. 8, ddd) } vertical to the sides of the lamina, 
which varies from to l-12th inch in thickness, thin* 

nmg towards the margin. Columnar structure formed by 
aggregation of the straight arms of the triradiate spicules 
(fig* 10, a) into cylinders (fig. 9, c) } which, traversing the 
areolar sarcode, pass directly from the pores on one (fig. 9, a) 
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to the vents on the other side of the lamina (fig, 9, ft), com¬ 
municating on their way with the areolar cavitieB of the sar- 
code in which the spongozoa are situated, Spicules of two 
kinds, viz. triradiate and linear. Triradiates of one form 
only (fig. 10), consisting of one long straight ray (fig. 10, a), 
about 1-120th inch in length, terminated by two shorter 
curved ones nearly at right angles to it (fig. 10, ft); the long 
ray bundled with its like, forming the wall of the cylinder, 
wnile the two others project in opposite directions into the 
cavities of the neighbouring cylinders respectively, which the 
wall separates, their points turned towards the vents (fig. 9,c). 
Linear spicules minute (fig. 11), consisting of a slightly undu¬ 
lated shaft, about 1 -200th inch long, obtusely pointed at the 
inner, and spear-pointed at the outer end—that is, slightly in¬ 
flated before the termination (fig. 11, «),—disposed in tufts so 
as to give a minutely villous surface to each side (fig. 9, a, ft), 
indicated by a white line added to the columnar structure, 
which is thickest on the vent-side, where these spicules are 
twice the length of those on the pore-side (fig. 9, ft). Size of 
entire specimen 2 inches long, 1£ inch high, and £ inch thick. 

Marine. Mode of growth (that is, whether pendent 
or erect) unknown. 

Loc . Australia, Freeman tie. 

Obs. This specimcu (figs. 6, 7) is in the collection to which 
I have alluded, and is second only in size to TeicboneUa 
prolifera , the foregoing species. In spiculation and in the 
structure of the lamina it is closely allied to Qrantia compressa y 
Fleming,« Sycandra, Haeckel, also in the foliation, which 
here is like the convolute aestivation’ of a flower-bud (fig. 7). 
Grantia compressa itself often occurs in a foliated form, like 
the twisted leaves of a book. 

General Observations. 

It is impossible now to do any thing in the Calcispongiie 
without reference to Haeckel’s work on them, entitled 1 Die 
Kalkscbw&mme ’ (1872, in 3 vola., one of whicn is the Atlas), 
so complete in every respect does this appear to be. Thus 
the whole of the Calcispongi® are divided into three great 
families, viz.:—“ 1. Ascones: Grantien mit Lochcanttlen ; 2. 
Leucones: Grantien mit Astcan&Ien ; and 3. Sycones: Gran¬ 
tien mit Strahlcanftlen,” illustrated respectively by diagrams 
in the Atlas (Tafn. 20, 40, and 60). Uomplete, however, as 
this appears to be, it is somewhat laughable that the self-con* 
stitutea author of ‘The History of Creation ' should have 
omitted a whole family of these sponges, viz. that which I 
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have just described; but such is the case, and therefore I 
have ventured, as a mere wanderer in this unknown field, at 
least to me, to make the addition. No one "can deny that the 
illustrations of Haeckel's work are beautifully executed, and, 
although rendered more attractive by being magnified and 
accompanied by much diagram, still it would be difficult to 
place before the student any thing more impressive and useful. 
But when we come to detail, this is distorted to suit the 
theory: thus when we find the cilia of the “gastrula” or 
embryo, which arc the paddles by which it progresses, re¬ 
versed, and the new being made to go with its nether or 
obtuse end foremost in search of a place for fixation and 
further growth, it will, be only necessary to watch the embryo 
under such circumstances, and its future development, to see 
that the author of 4 The History of Creation 9 has been ima¬ 
ginative. But, unfortunately, this does not rest here ; for then 
comes the difficulty of knowing how far this imagination may 
have extended (that is, how much may be true and how much 
due to fancy) in the 4 Kalkschwkmme 
“Fronti nulla tides.” 

As yet I only know of two species of Calcispongim that 
belong to the family Teichonellidae ; and they are remarkable 
for their large Bize and peculiar mode of growth respectively. 
Hitherto only sac-like forms have been recorded; and these 
find analogous ones among the siliceous sponges; but now w© 
Have analogous ones also to the rauriform, proliferous, and 
foliate siliceous sponges. It is not at all uncommon to find a 
siliceous sponge assuming first the form of a fan, then that of 
a clam-shell, with the venta on the concave surface, then 
curving round still moro until the opposite sides meet and. 
lastly, uniting grow together so as to form a vase-shaped 
sponge, which, but for the mouth being expanded instead of 
contracted, would represent the sacciform snape of the calca¬ 
reous sponges; while the structure being the same. Teichonetta 
fabyrinthica would, with a contracted mouth, under the same 
senes ot changes, become Grant la compressa. Probably 
time will add more species to the family of Teiclioncllidas, each 
of which may possess a different form from those mentioned. 

EXPLANATION OF PLATE H. 

L Teiehondla proKfera, n. ftp., lateral view, natural mss: a a a, 
largest lamina; 6 proliferous 1 ami nee commencing $ <?, the 
seme, of greater dimensions \ d d d 1 vents and upper margin of 
laminae; e e, pedal points of attachment. 

The same, upper view, natural site, to show, a a a, margin of 
lamina and vents. 
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Fig. 8. The some, and same specimen, lateral view of vertical section, 
natural size, to show a a, excretory canal-systems and vents; 
b by pedal points of attachment rounded off by attrition. Dia¬ 
gram. 

Fig. 4. The same, large triradiate spicule of general structure : a, small 
triradiate; by small quadriradiate spjcule ; c, curved or fourth 
arm. 

Hg. 5. The same, large quadriradiate spicule of surface; a, horizontal or 
curved arms; vertical arm or shaft. 

Fig. 0. Teichmella labyrmthicay n. »p., lateral view, natural size \ a a a y 
lamina ; 6, pore-side j c, vent-side; d y pedal point of attachment 
rounded off by attrition. 

Fig. 7. The same, upper view, to show the interfoliation of the lamina. 

Fig. 8. The same, to show:—o, pore-aide; b, portion excised to show 
vents and internal structure of lamina; c c } vent-side; d d f ver* 
tical sections of lamina, to show cylindrical structure. Dia* 
para. 

Fig. 9. The same, portion of internal or cylindrical structure, much 
magnified, to show ;— a y pore-umrpn ; 6, vent-margin ; c, cylin- 
dric*al canals with curved arms of triradiate spicules projecting 
into them. 

Fig. 10. The same, triradiate spicule: a, long and straight arm form¬ 
ing, by aggregation, the walls of the cylinders respectively; b 6, 
shorter curved arms projecting into the cylinders. 

Fig. 11. The same, linear spicule, relatively magnified : d , the same, 
much more magnified, to show the form. 

N.B.—The spicules of both species are relatively magnified and on the 

game scale. 


VI.— On the Dascillidas of New Zealand . By D. SHAJlPj 
Honorary Member of the New-Zealand Institute. 

In this paper I have attempted to present a little knowledge 
about the species from New Zealand of one of the unattractive, 
and therefore comparatively Jittle-known, families of Coleo- 
ptera. I have drawn up in a brief manner characteristics of 
twenty-eight species, all of them up to the present time un¬ 
known to naturalists; and I have, moreover, made a tolerably 
careful study of their structure, so as to offer what I hope 
will prove to be a successful introduction to their classification* 
I have arranged them in eight groups, or genera, for six of 
which I have coined new names, viz. Byrrhodee , Cyprobxus 
Cyphanus. Veronatus , Mesocyphon , and Cyphotelue ; for the 
species of the two other groups I have used names already 
known to naturalists, viz. Oyphon for a dozen of obscure 
species which I cannot find to differ in their structure fro© 
numerous similar species inhabiting Europe and North Ame¬ 
rica, and Atopida, which was applied by Adam White to 
the only species of the family wmch has, previous to this 
paper, been made known from New Zealand, As regards 
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White’s species, Atopida castanea , I may remark that I have 
not described it in my paper, because all I know about it is, 
that the specimen of it existing in our national collection is 
distinct from any of the species I have myself been able to 
obtain for study; and that from its facies I judge it will prove 
to be sufficiently similar in its structure to the species I have 
called Atopida to allow its being classed with them in a first 
synthesis. 

Out of these eight groups of New-Zealand species, five, viz. 
Byrrhode«) Gyprobius , Cyphanus , A topida, and Veronatus , are 
connected together by a peculiarity in the srtucture of their 
head. This peculiarity is the existence of a deep fossa, ex¬ 
tending downwards and inwards from the point of insertion of 
the antenna, and reaching as far as the extreme base of the 
stipe of the maxilla. This character has not yet been ob¬ 
served in any oilier than these New-Zealand species; and it 
naturally binds them together into a group, which may be 
placed between the Dasci/fiens and (hjpfioniew of Mu Is ant *. 
OyphoteluSy another of the eight groups, is os yet only repre¬ 
sented by a single species, which has not, I think, at present 
any near ally; it also may be classed between the Dascilliens 
and Gyphonims ; but it must not be joined in the same second 
synthesis with the Atopida allies. A seventh, Mesocyphon y may 
perhaps be classed actually with Mulsant’s Cyphoniem ; for 
thougn it does not quite agree with the characters he assigns 
to.that group, it is so closely connected with the species of 
Gypkon which form the remaining New-Zealand group, that 
I do not think it can be disconnected from them except by an 
unnatural classification. 

There can be little doubt that, when other localities of 
New Zealand are carefully examined, the number of species 
of the family occurring there will be doubled or trebled. 

The species of Dascillidte now known from all parts of the 
world are about 230 in number ; and about fifty of these are 
from the European region, while another fifty are from the 
North-Ameriean province. Very little is known yet of Aus¬ 
tralian or Chilian species of the family; and it is therefore not 
worth while to attempt to reply at present to the interesting 
question, which suggests itself, as to what part of the world it 
is in which the nearest allies of these New-Zealand Daacillidse 
are found. In fact all of a more general kind than the above 
considerations that can iusfc now be said with advantage 
amounts to about this, that New Zealand is probably posi¬ 
tively richer in these beetles than either the European or the 


Hist. Nat. de#» ColdoptArea de France, “ BrSvicolles," 1866. 
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North-American region, and that on making a synthesis of 
the groups of species (genera) . it is found that they form three 
distinct aggregates, one of which is varied and extensive and 
probably very characteristic of New Zealand—that the second 
of these aggregates consists as yet of but one species, in which 
the characters of the Dascillidse are but poorly expressed, 
while the third and last of these secondary aggregates unites 
in a very complete and intimate manner with the European 
and North-American allies. 

For the specimens that have enabled me to draw up this 
paper I am chiefly indebted to Captain Thomas Broun of 
vVhangarei, and C. M. Wakefield, Esq., who was formerly 
resident at Christchurch, New Zealand. Prof. Hutton of 
Otago and Mr. T. Lawson of Auckland (through his brother 
Mr. It. Lawson, of Scarborough) have also contributed some 
additional species; and all of these gentlemen are here heartily 
thanked. 

In order to facilitate the comprehension of the method I have 
followed in dealing with these insects, ] add an introductory 
table (p. 43). This, though i hope it will be useful for a time, 
will probably be found unreliable in the case of a considerable 
number of fresh species being discovered, as I anticipate will 
be actually the case. 


1. Byrrhodes gravidus , n. sp. 

B. magnus, latus, robustus, ovalis, sat convexus, dense subtiliter 
punctatus, dense conspicueque pubesoens, fusoo-castaneua; an- 
tennis elongatis, artioulo basali crasso, secundo parvo, tertio 
elongato, quam quartus duplo brevioro, quarto et sequentibus sub- 
aequalibus; prothoraco vald$ transverse, elytris angustiore, mar- 
gine anteriore profunde bisinuato, angulis anterioribus product* 
acutis, lateribus leviter rotundatis, angulis posterioribus obtuse 
rectis, basi subrotundata vix utrinquo sinuata; elytris obsolete 
longitudinaliter costatis. Long. 10-12 m . m., lat. 6-7 m. m. 

This large species recalls somewhat by its appearance some 
of the European Byrrhi , B . scahripenms for example. The 
very conspicuous pubescence on its elytra is rather irregularly 
arranged, so as to have a somewhat spotted appearance, and is 
very easily rubbed off. 

I have received some very damaged specimens of this 
remarkable species from Captain Broun, who found them, I 
believe, at Auckland; and 1 have seen other individuals from 
the same source in the collections of Messrs. Pascoe and 
Wakefield. 
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Provisional Table of the Groups of New-Zeahnd Dascillidaa. 


Speoies. 

' Siso rery Urge () inch long); 
. antenna? elongate; pro sternal 

4 ‘ process large. 

. Group 1. Bynhodes. 

’ Size small(not i inch long); so¬ 
rt tens® not elongate; prosternal 

4 ’ process small. 

Group 2. Cyprobius. 


( Prosternal process pro¬ 
jecting through its 
whole length below 
the eox®, and in front 
projecting a little fur¬ 
ther forwards than 
the middle piece of 
the prosternum, so as 
to make a prominent 
f angle. 


3 . 

4 

ft. 

6. 


( Thorax not greatly narrower than ) 
the elytra, its sides explanate ; 
head short and broad ; labial 
palpi furcate ; lnbrum largely 
exposed; pmaternal process in 
front on a level with tips of 
front cox rc. 

v Group 3. Cyphannt. 


f Thorax much narrower than ely¬ 
tra, its sides not explan ate; 
bend oxserted, nnd so appear¬ 
ing narrow; mandible* much 
’ exposed, owing to the diminu¬ 
tion of the labrum; labial 
palpi not furcate, 

, Group 4 Afopida. 


< Thorax not greatly narrower than 
elytra, its sides not explanate; 
head moderately exserted ; la- 
brum much exposed; labial 

10. ( palpi not furcate; front coxro 

11. projecting beyond the proster¬ 
nal prooess, the front part of 
which is therefore immersed 
between them. 

^ Group 5. Vermutiu*. 


Prosterual process not 
more dependent than 
the tips of coxa?, and 
not forming a conspi¬ 
cuous or prominent 
angle in front at its 
junction with the 
middle piece of the 
prosternum. 


Antenna? inserted in 
a conspicuous fossa, 
f. c. the space extend¬ 
ing towards the un¬ 
derside between the 
eve and the base of 
the mandible and 
maxilla: is deeply de¬ 
pressed. 


It 

14 

lft. 


Apical joint of maxillary palpus 
longer than the pracoaing one. 
Group 6. Memyphon. 


\ 


10 . ) 

17 . 

18 . 

If 


21 . 

22 . 

23 . 

94 

26 . 

28 . 

97 . 


Apical joint of maxillary palpus 
shorter than the preceding 
one. 

Group?. Cyphon. 


Mesostemum with a 
triangular impressed 
space in the middle 
in front to receive 
apex of prostern&l 
process. 


Antennal groove incon¬ 
spicuous or absent. 


IS. I 


Groups. Cyphotelut, 


Mesostemum without 
impression for recep¬ 
tion of apex of pro- 
. sternum. ' 
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Group 1.—The only species yet brought to light to form 
this group exhibits the following characters:— 

Size greater than other New-Zealand species; build robust. 
Antennae elongate. Head *short and broad, the interautennal 
portion not extended forwards ; the antennal fossa* very pro¬ 
found, and making the angle of the gena at the base of the 
maxilla very prominent; genal line very acutely raised: 
mentum elongate, with the rather large bilobed liguia placea 
conspicuously at its apex ; labial palpi not furcate, but with 
the 2nd joint much incrassate. Front coxce elongate, oblique, 
transverse, excessively exposed ; front band of prostemum 
excessively short; pros tern al process entirely exposed below 
the coxae, and forming in front a very prominent angle with 
the middle piece of the prostemum. Coxal articulation of 
meso- and metastema perfect, and middle coxae well im¬ 
bedded. 


2. Cyprobius nitidus , n. sp. 

C. ovalifi, hand elongatus, sat convexus, parcius punctatun, nitidus, 
parcius longiusque pubeseens, branneo-cast&neus; antennis minus 
clongatis, articulo tertio elongato, quam quartus haud duplo brevi- 
ore ; prothoraec perbrevi, antorins in medio rotundato utrinque vix 
sinuato, angulis anterioribus liaud productis, basi rotundata; 
elytriB parcius punctatis. Long. 5 m. m., lat. 2| m. m. 

This species has quite the form aud appearance of the 
species of Cyphon. The pubescence of the elytra is longer 
and less depressed than m any other New-Zealand species 
here described, but it is rubbed off under very slight friction. 

Sent from Tairua by Captain Broun to Mr. Wakefield and 
myself as nos. 5 and 7. 


Group 2.—A single species (no. 2) is also all I can at 
present assign to this group. It departs but little in its struc¬ 
tural characters from Byrrhodes ; it is, however, of rather 
small size, and the antennae are only moderately long; the 
head is vciy short, and the parts of the mouth very little 
prominent; and thementum is rather shorter than it is broad, 
differing therefore strikingly from that of Byrrhodes yramdm. 
Both by structure and appearance this form connects the 
group of peculiar New-Zealand genera possessing a deep an¬ 
tennal fossa with the group no. 7 of this paper (Cyphon)^ in 
which the fossa is absent. 
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3. Cyphanus laticeps, n. sp. 

C. oblongua, sat latus, crebre punctatus, sat nitidus, subtiliter minus 
conspicue pubescena, rufo-castonous ; antennis elongatis, articulo 
basali orasso, tertio elongate, quam quartus fere duple breviore ; 
prothorace brevi, elytris tantum paullo angustiore, anteriua in 
medio minus lobato, anguiis anterioribus nullo modo prominulis, 
rotundatie, laieribus explanatis, sat curvatis, basi utrinque sub- 
ginuata, anguiis posterioribus rotundatis, subtUiter punctato ; 
proeterni processu angusto, apioe lineari, aeuminato. Ijong. 
m. m., lat. vix 3 m. m. 

The subparallel form of this insect, and especially its short, 
broad head, give it a peculiar facies, which suggests a simi¬ 
larity to the European Anobium molle , quite as much as 
to the Dascillidse. 

This and the following species were sent from Tairua to 
Mr. Wakefield and myself, as no. 6, by Captain Broun. 

4. Cyphanus punctatus, n ♦ sp. 

C . oblongus, sat latus, crebre puuctatus, sat nitidus, subtiliter 
minus conspicue pubescens, rufocostaneus; antennis elongatis, 
articulo basali orasso, tertio elongato, quam quartus fere duplo 
breviore; prothorace brevi, elytris tantum paulo angustiore, an- 
terms in medio minus lobato, anguiis anterioribus nuUo modo 
prominulis rotundatis, luteribua explanatis, eat curvatis, basi 
utrinque subsinuata, anguiis postorioribus rotundatis, subtiliter 
punctato; elytris elongatis, crebre tortiterque punotatis; pro- 
sterni prooessu lato, a medio ad apicem graduatim aeuminato. 
Long. 8| m. m., lat. vix 4 m. m. 

This species is excessively like the preceding one, but is 
twice the size, and shows a decided difference in the proster- 
nal process. As Captain Broun did not distinguish the two, 
it is possible they may prove to be the sexes orone species. 

I nave seen but one individual of this species; like the 
preceding one it was sent from Tairua by Captain Broun as 
no. 8* 


5. Cyphanus mollis, n. sp. 

0. suboblongus, sat latus, baud convexus, subtiliter punctatus et 
pubescens, ferruginous, elytris testaods ; capita lato, brevi, anten¬ 
nis elongatis, articulo basali orasso, tertio elongato, quam quartus 
hand ditnidio breviore; prothorace subtilisaime punetato, nitido, 
brevi, lato sed elytris evidenter angustiore, anterius subtruncato, 
anguiis anterioribus rotundatis nullo modo productis, lateribus 
explanatis, subreotis, anguiis posterioribus aubrotundatis, basi in 
medio evidenter lobafca ; elytris dense subtiliter punctotis, fere 
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opacie, longitudinaliter vix conspicue triocwtatis. Long. 8 m. m., 
lat. m. m. 

Though rather similar to the preceding species, this is 
distinguished by numerous characters easily perceived: the 
eyes are more prominent; the thorax is narrower in proportion 
to the elytra; and the punctuation of the elytra is very much 
finer. 

This species is another of Captain Broun’s discoveries at 
Tairua; a single specimen each has been received by Mr. 
Wakefield and myself as no. 5. 

6, Cypkanus del)ills, n. sp. 

C. suboblongus, haud latus, dense subtiliter punctatua et pubesoens, 
subopacus, ferruginous, elytris dilutioribus; antenuie elongatis, 
articulo basali erasso, tertio elongato quam quartus dimidio bre- 
viore; capite sat anguato, mandibulis sat olongatis, porrectis; 
prothorace dense subtiliter granuloao-puncfcato, opaco, brevi, sat 
lato, angulis anterioribus rotumlatis nullo modo prominulis, late- 
ribus anguste explanatis, subrectis, angulis posteiioribus omnino 
rotundatis, basi utrinque hand perspieuc sinuata; elytris dense 
subtiliter punetatis. Long. (\ m. m., lat. 21 m. m. 

This species in appearance is quite as much allied to the 
following as it is to the preceding ones; yet it is with these 
that its structural characters associate it. The specimens I 
have seen are in extremely bad condition. 

This species has been sent from Tairua by Captain Broun 
as no. 8. 


Group 3 is formed by species nos. 3, 4, 5, and 6, which 
possess the following characters:— 

Form rather elongate and narrow, size moderate. Antennas 
elongate. Head short and broad, the interantennal portion 
not extended forwards; the antennal fossa?, very profound, and 
at their termination veiy distinctly separating the gen as from 
the extreme basal portion of the maxillae; mandibles large, 
moderately prominent; labrum exposed, separated by a short 
membranous space from the front of the head; labial palpi 
strongly furcate; i.e. the 2nd joint is so formed that it appears 
to be the terminal one, the 3rd joint being inserted on the 
basal portion of its inner side. Front band of prosternum 
excessively reduced; prosternal process hastate in form^ pro¬ 
jecting much further backwards than the cox®, its junction in 
front with the middle piece of the sternum is on a level with 
the tips of the cox®. Coxal articulation between meso- and 
metasteraum good. 
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N.B. This is the only group of New-Zealand species 
having the labial palpi furcate. 


7. Atopida Lauoaoni\ n. sp. 

A . angustula, sat convexa, fusco-castanea, antennarum basi ely- 
triaque diluHoribus, pcdibus testaceia; capite exserto, dense 
granuloso-punctato, opaoo ; mandibulis porrectia ; an tennis elon¬ 
gate articulo tertio elongate, quarto longitudine ©quali; thorace 
valdo tranavorso, olytris unguetiore, basin versus angustato, an- 
terius aubtruncato, angulis nnterioribus acutis, basi elytria ap- 
plicata, angulis posterioribus subrectis, dense granuloso-punc- 
tato, granulis ante basin minus confertis ; olytris nitidis, fortiter 
sat crebre punctatis. Long. m. ra., lat. 2 ra.m. 

Though closely similar to the following species, this is evi¬ 
dently quite distinct; the thorax is broader, and the sculpture 
is less dense, the elytra are more coarsely punctured, and the 
putrescence of the upper surface is less. Structurally, how¬ 
ever, this species is very distinct from the following ones, by 
the fact that its labrum is much more largely developed and 
is quite exposed, its lateral portions being elongate, wnile the 
middle is very short, so that the general shape of the labrum 
in front is a broad curve. 

The only specimen at my disposal is one sent by Mr. 
Thomas Lawson from Auckland; I have named the Bpecies 
after him. 

8. Atopida Broutii , n. sp. 

A. angustula, sat donvexa, castanea, capite tlioraceque rufo-obscuria, 
pedums testaceis; capite oxserto, dense granuloso-punctato, opaoo, 
mandibulis porrectia; an tennis elongafcis, articulo tertio elongate, 
quarto lougitudine ©quali; thorace trnnsverao, elytris multo 
engustiore, basin versus angustato, anteriua subtruncato, angulis 
antorioribus acute rectis, basi elytris applicate, angulis poste- 
rioribus subrectia, toto dense granuloso-punctato, omnino opaco ; 
elytris crebro fortiterque punctatis, breviter sparsim pubesoenti- 
bns, sat nitidis; segmentis ventralibus paroe punctatis. Long. 
6 m. m. f lat. 2| m. m. 

I have named this species in honour of Captain Broun, to 
whom we are indebted for its discovery, as indeed for most of 
its allies. I recently received two individuals from Tairua as 
no. 8. 

9. Atopida prdba } n. sp. 

A . angustula, sat convexa, rufesoena, supra opaca, obscura, pedibus 
tostaoeis, dense punctata, oonapioue pubescens; capite oxserto, 
donsissime punctate, opaco, mandibulis porreotis; antonnis sat 
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elongatis, artioulo tertio elongato, quam quartos paulo breviore ; 
thoraoe transvorso, elytris multo angustiore, basin versus angus- 
fcato, anterius truncate, angulis anterioribus depressis nullo 
modo acutis, basi elytris applicata, angulis posterioribus subrectis, 
densisfiime puuctato, omnino opaco; elytris dense fortiterque 
punctatis, evidenter pubescentibus, hand nitidis ; segmentis ven- 
tralibus dense punctatis. Long. 5 m. m., lat. 2 m. m. 

This species is smaller than the preceding one, and is 
readily distinguished by the different punctuation and pubes¬ 
cence of the elytra, and by the indistinct front angles of the 
thorax; in its general form it approximates a good deal to the 
European Anooium oastaneum , Fab. 

Mr. Wakefield and myself have received the species from 
Captain Broun as no. 4 ; 1 do not know whether it was found 
at Tairua or Auckland. 

Group 4.—Species 7, 8, and 9 unite to form this group, 
characterized by the characters given below. I believe Ato~ 
pidu ccMtaneay White, will also be referable to it. 

Form narrow and elongate. Antennae rather long. Head 
exserted. rather elongate, the interantennal portion not ex¬ 
tended iorwards ; the antennal fossa profound, and at its ter¬ 
mination separating the gena from the base of the maxilla. 
Mandibles large and exserted, their basal portion exposed, 
and the labrum and the membranous space separating it from 
front of head scarcely to be detected (except in Atopida 
Lavosoni). Labial palpi very small and not furcate. Maxil¬ 
lary palpi short. Front band of prostenupn short, but not 
so excessively reduced as in the preceding groups j pro- 
sternal process elongate-hastate, projecting much behind the 
front coxee, its junction in front witli the middle piece of pro- 
stemum on a level with the tips of the coxse. 

The most striking feature of this group is the great expo¬ 
sure of the mandibles by the reduction of the labrum and 
membranous front of the head; in these respects, however, 
Atopida Lawsoni, although it has quite the appearance of the 
other two species, is intermediate between them and Cyptumue 
debilis , so mat, in so far as that character goes, the A* Law- 
Hotii might be considered to connect the two groups; but as 
the remarkable labial palpi of the Cyphanus group strongly 
differentiate it, Atopida Lawsoni is at present classed with 
the other species I nave called Atopida . 


10. Veronatus longicorni& } n. 

F. elongatns, ferruginous, thorace elytrisque testaceil, illo medio, 
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his suture fascia; capita minus exserto, sat lato, pone oculo* 

* dense subtilissime, anterius parce ponctato ; antennis elongatis, 
tenuibus, articulo tertio elongato quam quartus dimidio breviore; 
prothorace parce subtilifcerque punctato, lato sed elytris ©video ter 
angu&tiore, anterius utrinque sinuato, angulis anterioribus mi¬ 
nus late rotundatis, lateribus haud explanatis, leviter curvatis, 
basi utrinque sinuata, angulis posterioribus obtusis, baud rotun- 
datis; elytris crebre fortiter punctatis. Long. 7£ m. m., lat. 
3 m. m. 

I have seen only two individuals of this insect They are 
in very bad condition; but although they show scarcely any 
pubescence on the upper surface, I hardly think this is due to 
abrasion. They are both males ; the middle of the hind mar- 

i jin of the penultimate and antepenultimate ventral segments 
jas a fringe of long pubescence, which is continued forwards 
at each end onto the face of the segment, so as to form a kind 
of curved mark. 

Sent from Tairua by Captain Broun, and labelled (I think) 
no, 2. 

11. Veronatus longipalpis } n. sp. 

V. elongatus, an gust ulus, dense punctatus, opacus, ferruginous, pro- 
thorace basi in medio nigricante, elytris fusco-ferrugineis ; capita 
exierto, sat lato, dense Bubtilitcr punctato, opaco ; antennis elon- 
gatis, tenuibus, articulo tertio elongato quam quartus vix duplo 
brenore; prothorace brevi, elytris paulo angustioro, dense sub- 
tiliterque punctato, conspicueque pubesconto, anterius utrinque 
vix ©margin a to, angulis anterioribus haud products, rotundatis, 
lateribus curntia, basi subrotundata, utrinque vix sinuata, an¬ 
gulis posterioribus obtusis ; elytris in®qualibus, evidenter tricos- 
tatis, tnaculatim pubescentibus, dense subtiliter punctatis, opacis. 
Long. 8 m. m., lat. vix 3 m. m. 

This species is remarkable on account of the surface of the 
elytra, winch are quite distinctly longitudinally tricostate^ and 
also bear numerous large but very indefinite depressions, 
while the short, but conspicuous, yellow, silky pubescence is 
arranged in such a manner as to cause a spotted appearance. 

This species is another discovery of Captain Broun*s at 
Taiiua; both Mr. Wakefield and myself have received it from 
him* 


Group 5.*—Formed by species nos. 10 and 11. 

These two species have the structural characters assigned to 
Group 3 (Cyphanks)* except as follows:—The form is still 
more elongate; the labial palpi are not in the least furcate; 
and the junction of the prostemai process with the middle 
piece of the prostemum is concealed between the tips of the 
Ann* & Mag . N* Hi*U Ser. 5. Vol . ii. 4 
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front coxm* The two species are rather discordant, and I dp 
not think it is probable that ultimately they will be associated 
together in a first synthesis. Veronatus longipalms seems to 
have one of the loDes of the maxillae prolonged to form an 
elongate slender process: and the termination of the antennal 
fossa on the underside of the head does not separate the gena 
from the extreme base of the maxilla. 


12. Mesocyphon marmoratus } n. sp. 

if. angustulua, fermgineus, capite, thorace, pectore anteanisque 
extrorsum plus minusvo infuscatis, elytris nigro testaceoqu© varie- 
gatis, pedibus testaceis ; antennis sat olongatis; capite angustulo, 
thoracc paulo angustiore donsissime punctate, omnino opaco, ocuiis 
prominuliB ; thorace parvo, elytris multo angustiore densissime 
punefcato, peropaco, antorius subtruncato, angulis anterioribus 
deflexis, baud productis, laUribus vix curvatis, posterioribus 
leviter angustatis, basi rotundata, angulis posterioribus obtusis 
hand rotundatis ; elytris crebre indistincte puuetatis, sat nitidis. 
Long, in. m., kt. 1£ m. m. 

The coloration of the elytra is so variable, that it is gene¬ 
rally not quite similar on the two wing-c^ses of an individual; 
it is a kind of marbling, somewhat like what exists in the 
genus Heterocerus . I can see no certain sexual characters in 
the individuals before me* 

I received half a dozen individuals from Captain Broun, 
found at Tairua, two or three years ago. 

13. Mesocyphon »etiger ) n. sp* 

M. angustulus, fusculus, abdomine, antennarom Jbasi pedibusque 
testaceis, prothoracis marginibus elytrorumque summa basi fetru- 
gineis; densissime subtdlissimeque pnncttttus, opaens j elytris 
marmoratis, brevissimo pubescent! bus, et prteterea sells minutis- 
simis muni tis; capite angustulo, qnatn thorax paulo anguMenef, 
densissime punctate, omnino opaco, ocuiis prominulis; thorace 
elytris multo angustiore, antrorsum truncato, angulis anterioribus 
rotundatis, lateribus rectis, versus basin nullo mode angustatis^ 
angulis posterioribus rotundato-obtusis. I^ong* 34 rn.nu* 
Ifm. m. 

At first sight this might be considered a dark variety of 
Mesocyphon marmoratus ; but it is really very distinct: the 
thorax is rather different in form; the sculpture of the elytra is 
very fine and dense, so that they are quite dull, their pubes* 
cence is excessively short, but mixed with it are some fine 
seta?, and their marbled apj>earance seems to depend on a 
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variegate pubescence as much as on the variegation of the 
wing-case itself. 

Auckland. A single individual sent by Captain Broun 
amongst some duplicate Coleoptera. 

14. Mesocyphon Wakefieldi , n. sp. 

if. augustulus, minus elongatus, colore variabilis, ferruginous, capita, 
tboracc, pectore antennisque extrorsum plus minusve infuscatis, 
elytris nigro testaoeoque varicgatia ; antennis fore brevibus; 
capite angustulo, thoraco paulo angustiore, dense, iudistincte 
punctato, opaco, oculis prominulis; thoraoe parvo, elytris multo 
angustiore, dense indisfcincte punctato, anterius subtruncato, 
angulis antorioribus valde deflexis, lateribus vix curvatiB, poste- 
rius baud august atis, basi rotundata, angulis poeterioribus obtusia 
minus distinct!#; elytris dense iudistincte punctatis, vix nitidis, 
minus parallelis. Long. 3 m. m., lat. m.m. 

Though very similar to Mesocyphon marmoratus ? this is 
undoubtedly distinct; besides being much smaller, it shows 
numerous little differences in form and sculpture. 

I have named this species after C. M. Wakefield, Esq. f 
who has found it at Christchurch and on the west coast of 
the South Island. 


15. Mesocyphon divergens } n. Bp. 


if. subovalis, vix an gust ns, depresses, dense punctatus, opacus, 
ooloro variabilis, ferruginous, thoraoe disco plus minusve infos* 
onto, elytris poeterius irregulariter nigro signatis ; antennis elon- 
gatis, artioulo tertio olongato, quam quartus paulo breviore; capita 
angusto, quam thorax duplo angustiore, dense subtilissimeque 
punctato, opaco, oculis oonvexis; thoraoe subtiliter punctato, ely- 
tns angustiore, basi quam apex latiore, anterius utrinque subsinu- 
ato, angulis ^pterioribus rotundato-obtusis, basi utrinque sinuata, 
angulis posterioribus subrectis ; elytris amplis, dense iudistincte 

{ unotatis, opatcis; fcfbiarum caleari apicali conspicuo. Long. 
| ul m., lat. &£ m. m. 


Though rather closely allied to the three preceding species 
in its structure, the present one is much larger, ana departs 
vnudb from them in form. It has the antennae and legs mere 
elongate; and the tibiee are armed at the extremity with a 
rather long spur; the variegation of the elytra is less conspi¬ 
cuous, and seems generally reduced to some small irregular 
black marks on the hinder half; the colour, however, is vari¬ 
able, the upper surface being sometimes much infuacate. 

This mmm has been found by Mr. Wakefield on the west 
coast ana in the Otira pass. 


4 * 
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Group 6.—Species 12 to 15 are associated together as 
follows:— 

Form rather elongate and depressed. Head rather elon- 

5 ate, the interantennal portion distinctly prolonged forwards. 

intennal fossa indistinct. Mandibles slender, greatly crossed 
in repose, and therefore projecting but little beyond the front 
of the much-exposed labrum. Maxillary palpi elongate, 
Blender, the apical joint slender, and so not appearing acumi¬ 
nate, longer than the preceding joint. Labial palpi not 
furcate. Front band of prostemum short, but not excessively 
reduced, prosternal process small, hastate, pointed behind, its 
junction m front with the middle piece of the prosternum on a 
level with tips of the coxa*. 

It is impossible to unite these insects in a first synthesis 
with Group 7 ( Cyphon ) unless intermediate forms are dis¬ 
covered ; they differ from the Cyphones by the maxillary palpi, 
by the less-reduced front band of the prosternum, and by tne 
acuminate prolongation of the prosternal process. Mesocyphon 
divergens m its appearance departs much from the other 
three species ; but I nave not discovered any important points 
to differentiate it from them. I suspect the species of this 
group will ultimately prove to be rather numerous. 


16. Cyphon Huttoni } n. sp. 

C. sat angustus et convexus, fere elougatua, fere opacus, femigineus, 
pedibus testaceis, elytrorum lateribue in medio infuscatis; capita 
angustulo et haud brevi, portibus oris porrectis, densissime forti- 
ter granulato, peropaco, conspicue pubesceute j thoraoe densius 
granulato, et pubesceute, elytris multo angustiore, lateribus sub- 
rectis, vix posterius latioribus, angulis anterioribus reotia, poeteri- 
oribus obtusia, haud rotundatis; elytris circa ecutg}lum granulatia 
et opacis, apice subtiliter punctatis et nitidis, post acuteUum 
profunde oblique impresais. Long. m. 4 n., lat. 1J m. m. 

This is a very distinct species from the following ones, and 
aproximates closely to Mesocyphon marmoratus ana its allies. 
The only individual I have seen has lost half of its antennas; 
joint 3rd is slender and moderately long ? quite half as long as 
the rather slender and elongate 4th joint; the fith and 0th 
joints are each a good deal shorter than the 4th. 

This species was sent from Otago by Professor Hutton* 

17. Cyphon parviceps, n. sp. 

C. parvulus, sat latus, hand elongates, dense minus subtiliter ptxno- 
tatus et pubescena, forrugineus, sst nitidus; capita parvo, hand 
elongato, crebrius gtanulato; antennU brevibus, articulo tertio 
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graciii, haud brevi, sed quam quart us conspioue breviore, articulia 
6°~10“ subaequalibus, baud vel vix longioribus quam latioribus; 
tborace orebriua granulato, basi utriuqu© vix sinuata, angulia pos¬ 
ted embus roctis; elytris crebrius sat fortiter punctatis, pone sou- 
tellum itupressis. Long. 2% m. m,, lafc. 1-J- m. m. 

The coarse punctuation and the entire absence of the sub- 
ocular line readily distinguish this little species* 

Several specimens have been sent from Auckland by Cap¬ 
tain Broun. 


18. Cyphon pumilio } n. sp. 

<7. porvulus, angustulus, elytris elongatis, subtiliter minus crebre 
punetatus, sat nitidus; capite parvo, haud elongate, subtilius 
punctulato, sat nitido; antenuis haud elongatis, articulis duobus 
basalibus sat crassis, tertio gracili sat brevi multo minore quam 
quartus ; thoraco parvo, obsolete punetuluto, sat nitido, basi utrin- 
que vix sinuata; elytris crebre minus subtiliter punctatis, sat 
nitidis, pone seutellum haud impressis. Long. 2 m. m., lat. 
| m. m. 

This is another species that is very readily distinguished 
from any of the other New-Zealand ones before me by the 
absence of the subocular line and the fine punctuation of the 
head and thorax r and the unimpressed elytra. I have not 
alluded in the above diagnosis to its colour, as the two indi¬ 
viduals before me are very discrepant in this respect. It is 
the most minute of all the species described in this paper. 

Two individuals from Auckland are all I have seen of this 
species. 


19. Cyphon arduus } n. sp. 

O, parvulus, neqve angustulus noo elongatus, subtiliter sat crebre 
punetatus, oonspicue pubesoens, sat nitidus; capita parvo, dense 
subtiliter punotato, fere opaco; anteunis haud elongatis, artieulo 
tertio gracili, quam quartus multo minore; prothoraoe subtiliter 
inconepicue puuotato, basi quam elytrorum basis haud angustiore, 
utrinque versus angulos posteriores sinuata; elytris amplis, haud 
Elongatis, crebre sat subtiliter punctatis, haud perspieue impressis. 
long. 2} m. m., lati lj m. m. 

This species is quite intermediate between (7. pumilio and 
CL omttane : its larger head and thorax and shorter and 
broader elytra distinguish it from the former; it has the head 
and thorax smaller than in the following species, and the 
punctuation closer, and the colour is darker. 

I have seen only one specimen, which was sent from 
Auckland by Captain Broun. 
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20. Cyphon 08 cillan 8 ) n. sp. 

C. neque angustulus nec elongatua, minus crebre, diatincte punc- 
tatus, conspioue pubesoens, nitidus, testaoeus, corpora supra pie- 
rumque plus minusve fusco-picto ; capita mediocri, obsolete 
punctato, subnitido; antennis minus gracilibus, baud elongatis, or- 
ticulo tertio parvo, quaxn quartus fere plus duplo breviore; protho- 
race subtiliter inconspicue punctato, haud parvo, basi elytrorum 
humertim latitudine, utrinque subsinuata; elytris minus crebre 
punctatis, nitidis, baud perspicue irapressis. Long. m. m., 
lat. vix m. m. 

This species is but little dissimilar in form and appearance 
to the European C. jxidi ) but it is a good deal smaller. The 
dark marks on the upper surface are excessively variable; they 
exist either on head, thorax, or elytra, but arc sometimes absent 
from one or all of these parts. 

A few specimens have been sent from Tairua by Captain 
Broun, and were stated to be found on Cyathea dealbata . 

21. Cyphon wqualis, n. sp. 

C. major, sat latus, distincte parcius pubesoens, nitidus, testacen* ; 
capite lato, sat evidenter sed haud dense granulate; antennis 
elongatis, minus gracilibus, articulo tertio parvo, quam quartus 
triplo minore, articulis 4°-ll ,n singulis longitudine quam latitude 
duplo vel triplo majore; prothorace majore, obsolete punctato, 
basi elytrorum humer&m latitudine, utrinque leviter sinuata; 
elytris crebre fortiter punctatis, nullo modo basin versus imprests. 
Long. 3£ m. m., lat. vix 2 m. m. 

This species will be readily enough distinguished by the 
comparatively large size, pale colour, unimpressed elytra, obso¬ 
lete subocular line, and great disparity between 3rd and 4th 
antennal joints. The species is similar m its colour and general 
appearance to the European ( 7 . variahilis , but it is broader, 
and has the antennm longer and thicker. 

Mr. Wakefield has found this species near Christchurch* 

22. Cyphon graniger , n. sp. 

(7. angustulus, sat elongatus, evidenter pubesoens, sat nitidus, testa- 
oeus, elytrorum sutura plus minusve infuscata; capite haud lato, 
crebrius granulato, opaco; antennis elongatis, minus gracilibus, 
articulo tertio parvo, quam quartus triplo minore, articuTis 4°-ll l " 
singulis longitudine quanj latitudo duplo majore; prothorace 
majore, crebrius conspioue granulato, fere opaco, basi rotundata, 
utrinque vix sinuata; elytris crebrius minus fortiter punctatis, 
hand impressis. Long. 3 m. m., lat. 1^ m. m. 

This is another species which, prime vi$u f greatly resembles 
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the European C. variahilia ; it is readily distinguished from C. 
cequalis by its smaller size and narrower form and the distinct 
granulation of the thorax. 

This is another of Mr, Wakefield’s captures at Christ¬ 
church, 


23. Cyphon pictulm, n, sp. 

C. angustulus, sat elongatus, densius pubcscens, fusco-ferruginous, 
antennis, podibus, thoraco elytrisque testaeeis, his nigro variegatis; 
capite angustulo, erebrius granulato, fere opaoo; antennis hand 
elongatis, articulo tertio q-uam quartus duplo breviore; prothoraoe 
haud lato, subtiliter inconspicue granulato, basi elytrorum hume- 
rdm fere latitudiue ; elytris erebrius fortiterque punctatis, densius 
pubesoontibus, versus basin subimpressis. Long. 3 m. m., lat, 
m. m. 

The subocular line is only very slightly developed in this 
species. It is remarkable by the conspicuous pubescence of the 
elytra; and I believe that this pubescence is variegated; for 
it appears to me to be of a dark colour on some of the black 
spots, while elsewhere it is pale. To which of the species here 
described it is most allied is not very clear; ami it would 
perhaps be quite as naturally placed between 6 V . Huttoni and 
C.parviceps as it is in the position I have adopted for it. 

Professor Hutton has sent me a single individual of this 
species from Otago. 

24. Cyphon Zealand ictus, n. sp. 

C . neque elongatus, nec latus, densius pubesoens, minus nitidus, 
ferruginous, elytris plus minusve nigro variogatis; capite mediocri, 
erebrius subtiliter granulato, opaoo; antennis haud elongatis, 
articulo tertio p&rvo, ienui, quara quartus duplo breviore, artioulis 
0°-lO* singulis longitudine quam latitudo paulo mojore; fchorace 
raajore, densius pubescente, obsolete punctuluto: elytris crebre 
minus fortiter punctatis, basin versus subimpressis, lxmg. vix 
2^ m. m.| lat. m. m. 

Though this species in appearance resembles 0. pictulus 
more than it does any other species, yet it is readily distin¬ 
guished from it and the preceding ones by the distinct sub¬ 
ocular line. From all the other species with this character it 
departs widely by its greatly inferior size. 

Four individuals have been sent from Tairua by Captain 
Broun. 


25, Cyphon sufusus, n. sp. 

0, brevis, latiusoulus, haud eonvexus, subtiliua pubesoens, sat nitidiig, 
ferruginous, plus minusve nigro suffusus, antennis pedibusque 
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teetaoeis; capite mediocri, confertim subtiliter granulato; anten¬ 
nis haud elongatis, rticulo ter do quam quartus duplo breviore; 
thorace elytris angustiore, subtilissime punctulato, basi utrinque 
vix sinuata; elytris sat crebre subtilius punctatis, versus basin 
sat distincte impressis. Long. 3 m. e, lat. 1^ in. m. 

The elytra generally appear nearly black, with some ill- 
defined yellowish spaces behind the middle unsuftused with 
the black colour; tne elytra, however, are sometimes quite 
black ; and then the pubescence with which they are covered is 
easily perceived to be variegated, consisting of a very fine dark, 
and therefore indistinct^ pubescence, among which patches of 
a paler colour are distributed. The subocular line is by no 
means acutely elevated. 

Five individuals have been sent from Auckland by Captain 
Broun. 

26. (Jyphon laticapsj n. sp. 

C. latiusculus, minus convexus, haud brevis, laxe pubescens, sat 
nitidus, ferruginous, pectore corporeque suporne plus minusve 
nigro-suffusis, elytris plus minus variegfttls, antennis pedibusque 
testaceis ; capite lato, confertim granulate ; antennis sat olon- 
gat is, articulo tertio quam quartus duplo breviore; thorace majore, 
ad latera subtiliter granulato; elytris sat crebre fere fortiter 
punctatis, versus scutollum sat distincte impressis. Long. 4 m. m., 
lat. 2 m. in. 

This species differs from C. qenaUs by its much more elon¬ 
gate form, and by the more distinct sculpture of the thorax 
and elytra. The coloration of the elytra is very variable ; they 
may be said to be of an obscurely ferruginous colour, with 
ill-defined darker spots or patches. The subocular line is 
acutely elevated; but the space between it and the genal line 
is not so broad as in C, genalie . 

This seems to be a species widely distributed in New Zea¬ 
land. 1 have two specimens from Auckland, one from Tairua, 
and two others have been sent me by Professor Hutton as 
found in the province of Otago. 

27. Cyphon genalie } n. sp. 

C. latiusculus et convexiusculus, densius laxe pubescens, forrugi- 
neus plus minusve infuscatus, antennis pedibusque testaceis; 
capite lato, brevi, densius pubescente, subtilius punctulato; an- 
tennis baud elongatis, articulo tertio paryo, quam quartus duplo 
breviore; thorace majore, lato, densius pubescente, vix punctulato: 
elytris crebre subobsolete punctatis, vix perspicne impressis. 
Long. 3 m. m., lat. m. m. 

This is a short broad species, distinguished by the compare 
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lively broad space between the sabocular and genal lines; it 
is variable in colour, the elytra having an infuscate patch on 
the sides, which sometimes is largely extended; so as to suf¬ 
fuse mbst of their surface. The short pubescence is removed 
by extremely slight friction; so that it is rare to Bee an indivi¬ 
dual in perfect condition. 

Sent m numbers from Tairua and from Auckland by Cap¬ 
tain Broun. _ 

Group 7.—Species 16 to 27 seem to me not to differ struc¬ 
turally from the European and North-American CyphOn ; they 
exhibit the following characters:— 

Small and short (or at any rate but little elongate) species. 
Head short and broad, the interantennal portion but little pro¬ 
duced forwards. Antenna) never very long. Antennal fossa 
absent. Mandibles but little visible, being nearly entirely 
covered by the labrum. Maxillary palpi rather short, the 
apical joint short, shorter than the 3rd joint, and acuminate. 
Labial palpi not furcate. Front bandof prosternum excessively 
reduced. Prostcrnal process very small, projecting but little 
behind the front coxae, its termination blunt, not slender; it 
is placed at right angles with the middle piece of the proster¬ 
num ; and the junction between the two is quite as prominent 
as the tips of the cox®. 

I am unable, as above remarked, to find any characters to 
distinguish these insects from the European Cyphon , as de¬ 
fined by C. J. Thomson and Mulsant. The New-Zealand 
species which prescut the above characters are very difficult 
to distinguish from one another; and I have drawn up the 
following Table to facilitate the discrimination of the species I 
have here described. It is well to add that this Table should 
not bo trusted to by itself; for if so, it might mislead any one 
having before him a species 1 have not seen. It is also neces¬ 
sary to explain what I mean by the term 11 snbocular line.” 
If a European species of Cyphon ( C . variabilia , auct., e.y.) 
be examined, it will be noticed that there is on each side of 
the head an acutely raised line extending from the base of the 
maxilla to the hinder and outer part of the head, and sepa¬ 
rating the dull or sculptured side of the head, in which the eye 
is placed, from the smooth and shining under surface of the 
head. If, then, the New-Zealand Cyphon be looked at, this 
genal line will be found in a similar position; but interposed 
between it and the eye will be observed another raised line 
which is quite wanting in the European insect. This line is 
what I have referred to as the subocular line ; the space en¬ 
closed between it and the genal line is smooth and shining. 
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Cyphon pum&o 

Cyphon ardum 


Cyphon otciUam .... 1 
Cyphon <equaluf .... j 

Cyphon yrmviaor. ... j 
Cyphon pietuius .. .. j 

Cyphon zettlandicus. . \ 
Cyphon idfumt . ... [ 
Cyphon laticeps .... f 
Cyphon yenahs . ... J 


Head narrow, 210 aubocular line; granulation of 
head and thorax conspicuous j elytra deeply im¬ 
pressed a little distance behind tne scutelium. 

Head small, not elongate, not granulate, no sub* 
ocular line; elytra not distinctly impressed, 

Head rather broad, not elongate, subocular lino 
indistinct; thorax not granulate, elytra not im¬ 
pressed ; form rather broad. 

Head rather narrow, subocular lino absent; thorax 
either very finely or quite distinctly granulate ; 
elytra indistinctly impressed near base; form 
rather narrow, 

Subocular line diatinct 


28. Gyphotelua anguatifrona , n. sp. 

C. elongatus, angustulus, parcius pubescens, sat nitidus, colore vari- 
abilis; capite angustulo, exaerto, oculis prominulis, crebrius 
fortiter punctato; antcnnis clongatis, articulo tertio elongato, 
quam secundus longioro ; prothorace transvcrsim subquadrato, 
elytria duplo angustiore, anierius in medio truncato, lateribus 
crenulatis, anterius rotundatis, dorso imequali, crcbriua fortiter 
punctato, nitido, parcius pubefeoente; elytris eiongatis, crebre, 
mqualiter, fortifcor profundeque punctatis, nitidis, parcissime pu- 
besccntibus, humeris liberis, prominulis. Long, fere 6 m.m., 
lat. 2$ m. m. 

This singular insect does not at first sight suggest that it 
has an affinity with the other insects here ([escribed; for it is 
in appearance much more like the Lupert of the Phytophagous 
series of Coleoptera. It seems to be very variable in colour, 
one of the two individuals before me being nearly black au 
over, including the antennae and legs, while the other is of a 
yellowish colour, with portions of the surface (notably the 
head, elytra, and ventral segments) more or less infuscate. 

Two individuals have been found by Mr. Wakefield on the 
weBt coast of the Southern Island. I give below the chief 
structural characters of this isolated form. 


Group 8.—Species 28 is quite isolated by the following 
characters:— 

Parts of the mouth porrect; labrum transverse and exposed, 
separated from the front of the head by a distinct transverse 
membranous space; mandibles large; labial palpi slender, not 
furcate, the 2nd joint not dilated. Antennae elongate, basal 
joint but little thickened, the space at their point of insertion 
not forming a fossa. Front cox® subperpendioular, their 
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apices projecting beyond the prosternal process: band of pro- 
sternum in front of the coxae quite distinct, ana lees reduced 
than in any other of the New-Zealand species, although much 
smaller than it is in the European Chryaomela cervina, Linn. 
(Dascillue cervinus, Munich Cat.); prosternal process not 
forming an abrupt angle with the slender middle prosternal 
piece, its termination slender but distinctly prolonged behind 
the coxse. Mesostemum without any triangular space in front 
in the middle to receive the proeternal process; the articulation 
of metasternum with meeoeternum between middle cox® in¬ 
complete. 

This species is abruptly differentiated from the other New- 
Zealand species by the want of the cavity on the mesoster- 
num, and by the less-reduced front band of the prostemum. 
The species makes a greater approximation to the Palaearctic 
Dasmlus than do any of the other New-Zealand species, and 
may be treated at present as occupying a position interme¬ 
diate between it and Mesocyphon. 


VII.-— On the fcSalenidae, Wright .—Part III. On a third Form 
of-Recent Saleni®, and on the Salenise from the Tertiary 
Devoeite. By Prof. P. Martin Duncan, M.B. Lond., 
F.llfS., &c. 


Sib Wyyille Thomson has published two exquisite woodcuts 
of a form which he considers to be Salenia variepina t Agass., 
in his last work, which is more or less a summary of the 
scientific work done by the staff of H.M.S. ‘ Challenger ’ in 
and about the Atlantic *. The engravings, which must have 
been the work of a very skilled artist, may be assumed to be 
exact, or that, from the known difficulty of distinguishing the 
sutures of the part of the apical system remote from the 
madreporic plate, an error has crept in. The apical system 
lent 32 f) is unlike that of Salenia variepina as drawn by 
Agassis, and does not resemble that of any species of Salenia. 
When placed in the proper position, the engraving indicates 
that the subanal plate is placed as in a typical Salenia , and 
that the anal orifice, as usual, infringes on the generative plate 
posterior to the madreporic, and on that situated between the 
posterior ambulacra—that is to say, according to the accepted 
Views of Lovdn, the right posterior and the posterior genera- 

• 'The Voyage of the Challenger: ’ “ The Atlantic.” 

t Page 144. The feeder of the book is directed to cut 31 for the 
delineation of the apical system, so interesting to biologists; this is a mis¬ 
print for 83. 



60 


Prof. P. M. Duncan on (he Salenid®. 


tive plates. But a new element enters into the composition of 
the encircling anal ring ; for the right posterior ocular plate is 
made to fit in between two of the generative plates, and to 
form no inconsiderable part of it. If this is correct, the form 
has an atavism greater than that species which A. Agassis 
named Salenia varispina , and which I have ventured to rele¬ 
gate to the genus Peltastes *; and Sir Wyville Thomson’s 
species, which he considers to be S. varispina , Ag., has a 
relic ot the genus Acrosalenia of the Jurassic age in its con¬ 
formation. 

The Acrosalenia* have the right posterior ocular plate within 
the anal ring; and this peculiarity is noticed in specimens of 
all sizes. I have failed to notice it in small and young speci¬ 
mens of fossil Salenia. 

Another point of difference between the type of Salenia 
varispina and the form delineated by Sir Wyville Thomson 
is the absence, in the last, of whorls of spinules on the great 
spines; for in the engraving on page 145 (no. 31) in the 
1 Voyage of the Challenger’ longitudinal striae occupy their 
place, and there is a serrate edge to the spines. 

The locality whence the Salenid now under consideration 
was dredged was (according to Sir Wy ville Thomson’s book, 

K b 144) to the south-west of Cape St. Vincent, in 1525 
oms. He writes, u There were six specimens of a beauti¬ 
ful little sea-urchin with a small purple body and long white 
serrated spines, somewhat like those of the 1 piper ’ of the 
Shetland fishermen ( Cidaris hystrix ).” 

As there are six specimens, it will be very interesting to 
know whether they all belong to the form with the ocular 
plate intercalated. It is to be remarked that Salenia profundi* 
nobis, has a purple colour and that the spines are white : ana 
probably it came from this locality; but on this point 1 am 
not by any means certain. There is some confusion about 
the number and localities of the Salenia* dredged by the 
1 Challenger;’ for Sir Wy ville Thomson writes as follows 
(pp. 144 and 145, op. cit .) when treating of the characteristics^ 
of the Salenidfie:—“ and I agree with Prof. A. Agassiz, who 
has referred a specimen of a species either the same as the 
one we dredged off the coast of Spain or closely allied to it, 
dredged by Count Pourtales in the Strait of Florida^ to the 
Chalk genus 8 alenia y under the name of Salenia varispina " 
Either there was a dredging, the details of which have not 
been given, u off the coast of Spain, ,, or the dredging of Jan. 
30, 1873, south-west of Cape St. Vincent, is meant. Proba- 


Ann. & Mag. Nat, HUt. 1877, xx. p. 248. 
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Wy this last is the only dredging which yielded Salenim in 
the European seas, and Salenia prqfundi and Sir WyviUe 
Thomson^ new form come from it. 

Ok Tertiary Salenida. 

Two species of Salenia have rewarded the careful search of 
labourers amongst the faunas of the vast Tertiary series. 
One species, and, I believe, but one specimen of it, was 
obtained by M. rellat and described by Cottcau from the 
Nummulitic strata of Biarritz, and is clearly of Eocene age *; 
and one species, illustrated by several specimens of different 
sizes, was discovered in the cliffs at Aldinga, 26 miles south 
of Adelaide, 8outh Australia, and was subsequently described 
and figured by Prof, Ralph Tate, F.G.8. &c. This species 
comes from the Middle Tertiaries of Australia, and was asso¬ 
ciated with fossils having the facies of the Murray-River beds. 
Prof, Tate remarks :—“The discovery of a Tertiary Salenia 
very happily bridges over the hiatus that separates in time the 
newly discovered living example obtained by Sir Wyville 
Thomson during the cruise of the 1 Challenger.’ ” He de¬ 
scribes the species, of which he sent four specimens to the 
Geological Society, as follows t •— 

u Sahnia tertiaria } spec, nov.—Form with the characters 
belonging to the genus, hemispherical, depressed, moderately 
inflated below, base concave; mouth not large, nearly cir¬ 
cular; anus subhexagonal, disk with shagreen-like orna¬ 
mentation, suranal plate smaller than the genital plates. 
Each interambulacrat area witli 12 crenulated tubercles m two 
vertical rows. Poriferous zones straight, ambulacral areas 
margined with large granules, between which are two rows of 
smaller ones, amongst which are scattered granulations. 
a Diameter of the largest specimen A of an inch, height 
inch.” 

Prof. Tate in his distant scene of labour and isolated from 
many sources of information, could not be aware of the exis¬ 
tence of other recent species of Salenia or of Cotteau’s tertiary 
type; but he, of course, recognized the peculiarity of his new 
jorm at once, and it certainly is remarkable for the number of 
the primary tubercles in the interarabulacra and for the granu¬ 
lation of the ambulacra. As minuteness of detail is requisite 
for the purpose of comparing all these fossils, I make no 

• Cotteau , 44 Eehfriides Nouveaux “ Rev. et Mag. de Zoologie, Mai 1860, 
n. 222; and since this essay was commenced the Indian Survey have 
round t Salenia in Sindh. 

f R. Tate, F.G.S., Quart. Journ. Gaol. Soc. vol. xxxiii. p. 258, 1877. 
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apology for proceeding to analyze and compare^ but express 
my hearty obligation to Prof. K. Tate for his giving me, in 
common with the Fellows of the Geological Society, the oppor¬ 
tunity of studying his interesting specimens. Tliere are four 
specimens of the species, the smallest being ^ inch in 
breadth and rather more than in height; and there are two 
others which form, with the largest one (the type), a series as 
regards increasing size. All present a community of form, 
characterized by the relatively small apical system, the eccen¬ 
tric irregularly pentagonal vent, the large numerous interam- 
bulacral tubercles, and the ambulacra forming comparatively 
narrow zones having four vertical rows of small secondary 
tubercles. So far as growth is concerned, the specific charac¬ 
ters so ably distinguished by Prof. Tate are well shown in 
all the specimens; and it would appear that there is a tendency 
with age to increase in height beyond the average breadth. 
Of course the number of the primary interarnbulacral tubercles 
increases with age, and the number and relative size of the 
ambulacral secondaries and pores also. 

The small secondary tubercles of the ambulacra are more 
worthy of that term than that of large granules; for a careful 
examination shows each of them to have a non-crenuiate raarae- 
lon with a small rounded imperforate boss. There is a 
marked distinction, during the growth , between the size of 
these secondary tuocrcles—a few remaining larger than the 
others at the actinostomial end of the narrow petaloid ambu¬ 
lacra. The outer vertical rows have these small tubercles 
larger and taller than the inner two rows; and there is an 
alternate arrangement of the four rows, the larger and external 
tubercles not being opposite to each other. The minute 
granulations of the ambulacra situated between and around 
the bases of the secondary tubercles resemble the pedicellaria- 
carriers of the recent types, and doubtless had this function* 
They are numerous and yet not crowded. 

The pores, in pairs, are oblique, small, round; and the pairs 
are separatea by a rounded ridge which starts from the outer 
side of each mamelon of every outer ambulacra] tubercle; and 
there is a slight ridge between each pore in the pair. The 
pairs of pores in the smallest specimen number twenty in each 
zone, and from thirty to thirty-five in the largest. Five pairs 
of pores can be counted in relation to the large plates ox the 
interambulacra, which carry the two largest tubercles above 
the ambitus. There is but one pair of pores to each ambuhs- 
cral plate. 

Some of the pores near the actinostome have a circular rim 
to the pair. 
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The actinostome is contracted, email for the size of the 
test, and smaller in extent than the apical system; and the 
cuts are very small. 

Each interambulacrum at the ambitus is at least four times 
as broad as the ambulacrum in the Batne region, and the 
median space is crowded with small secondaries and inter¬ 
spersed granulations; the largest of the secondaries cling to 
the margins of the scrobicular circles of the great tubercles. 
This crowding of small tubercles looking like large granules, 
flat and broad, and not high or crenulato, and imperforate but 
with distinct mamelon ana boss, and without a “ circle,” the 
base being flush with the test, gives a very marked appear¬ 
ance to the test. Large and small secondaries and granula¬ 
tions to the number of about 100 fill up the median space 
flanked by the great primaries. The small granules are in 
the midst. 

Each large primary has a wide plain boss, crenulate at the 
shoulder, with fourteen minute tubercles in a circle. The ma¬ 
melon is round, small, and imperforate. The base of the boss is 
within a slightly elliptical scrobicule, which is below the level 
of the median interambulacral space. The scrobicular-circle 
edge has the largest of the small secondaries sparsely distributed 
around it laterally. Above and below these are the sharp 
eminences of neighbouring circles merging one into the other. 
A few granulations are upon the edge here and there, and 
especially on the side of the circles in contact with the ambu- 
Jacra, where the secondary tubercles are not well represented. 
There is a slight circular ridge within the limits of the scro- 
bicular circle as in the larger tubercles. 

MoBt of the mamelons are truncated cones; but in the 
younger specimens of the Salenia they are sometimes rather 
convex at the sides. 

The smaller primaries are slightly more convex in outline 
than the others; and their bosses are surrounded by a flat circle. 
Their secondaries and granules in contact with the ambulacra! 
margin are more decided and numerous than in the larger tuber¬ 
cles. The small primaries are in two vertical and approaching 
fours below the ambitus; and the largest there is about the 
sice of the smallest primary close to the apical disk in some 
interambulacra The median interambulacral space is broad, 
on a lower level than the ambulacra, and looks wavy to the 
naked eye. On either side of it are the vertical series of the 
five secondary tubercles on the scrobicular-circle edges, and in 
the middle are two or sometimes three rows of small secon¬ 
daries with granulations: these come down close to the 
peristome; and the lowest are just above the lowest smaller 
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primaries. Close to the apical system, in the interambulacra, 
are usually extensions of the median system of small tubercles 
and granules; and they are most numerous above the pri¬ 
maries which are remotest from the disk’s edge. The apical 
disk, irregularly pentagonal in shape, is larger than the peri¬ 
stome, but is small in relation to tne test It by no means 
covers the whole abactinal surface of the test; and its sur¬ 
face is nearly flat, the only elevation being in the region of the 
subanal (preanal) plate, which slopes up to the anal orifice. 
The ratio of the diameter of the apical system to that of the 
test diminishes with age ; and the youngest specimen has the 
disk more convex than those of the others. The oblique anal 
opening, as a whole, is more elevated than the rest of the disk ; 
and its raised edges include an irregular pentagonal area 
whose long diameter is parallel with the free cage of the 
nearest ocular plate (the right posterior). The sharp, rounded, 
thin, irregular anal edge is most distinct in the young speci¬ 
men, anti is composed in every one by the joined everted 
edges of the plates composing and surrounding the orifice. 
The plates infringed upon by the anus and composing its 
edge are the right posterior generative and the posterior gene¬ 
ral ve plates and the sub- or preanal plate; for the madreporic 
plate or the right anterior, the left anterior, and left posterior 
or lateral generative plates do not reach the orifice. 

The three anterior generative plates (that is to say, the ma¬ 
dreporic, the left anterior, and the left posterior or lateral) are 
the largest in the young specimen; but with age the righj 
posterior becomes equal to me madreporic; and the other two, 
the right posterior and the posterior, are different in shape from 
the others. There is but slight difference in the relative sixes 
of the larger plates. The madreporic plate is seven-sided, is 
roundly pointed externally, where it infringes slightly on the 
median mterambulacral space ; the plate is longer than 
broad, the greatest breadth being internally. The tree edge 
is slightly waved. The sutural margins are distinct and 
linear; and the pits are round or lozenge-shaped in outline, 
deep, and become more numerous with age. There is always 
one at each sutural angle, and an extra one in the midst of the 
antero-posterior suture, from the rear of the anterior ocular 
plate to the preanal; but in most of the specimens them is 
also one in tne suture which divides the plate from the 
posterior. The madreporic body has, as usual, been lpst; V 
the scar is large and elongate. The left anterior plate r&? 
sembles the madreporic, has a well-marked central generative 
pore; and there is a pit in the midst of its suture with the ptfb 
anal. The left posterior plate, slightly smaller, has a we 
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marked generative pore, and greatly resembles the others 
already noticed. It has a pit in the midst of its suture with 
the pre&ual, and another in the suture with the posterior plate. 
In all these plates there are pits at the angles also. 

The pre&ual plate is six-sided and smaller than the others ; 
it rises to a rim-edge with a slight extra elevation nfhere it 
bounds the anus; and this edge is concave and almost angular. 
The sutural lines in contact with the anal rim are the shortest; 
and the others are nearly equal to each other in length. All 
except the two shortest have an extra pit in the midst. 

Tne posterior plate has a rim-edge bounding the anal orifice ; 
and the pore is situated where the ridge begins to rise from 
the body of the plate, or in the ridge itself. Resembling the 
anterior plates in general configuration, it is broader at its base, 
where it conforms to the figure of the right posterior plate, 
with which it is in lateral contact to the right. The right 
posterior plate resembles in general outline the left posterior, 
but it has the same structure as the posterior internally ; the 
rim is stout, and the pore is cither in it or at its base. In some 
of the specimens this plate is the smallest. 

The ocular plates are well developed and are subequal. The 
external margin is long trilobate, and, on the whole, straight; 
the central lobe is often incised, and the outer ones slightly 
pointed. The outer edge is slightly raised and hides the 
ocular pore; and the edge forms a slight rim to the whole 
plate, so that there is a hollow on the top and internal to the 
margin. There are four sutures in relation to each plate, and 
two short edges which unite the marginal edge with the gene¬ 
rative plates. Internally the plates are pointed and arise in 
the sutural angles of the generative plates. The right poste¬ 
rior ocular plate has its internal point close to the edge of the 
onus, the rim being traversed by a very short suture oetween 
the generative plates. Hence this ocular plate comes close to 
but does not enter into the composition of the rim. The 
sutures which are in relation with the ocular plates, except 
the last noticed, point to a spot on the preanal disk, very 
slightly posterior to a line drawn from one posterior poriferous 
aone of the untero-lateral ambulacrum to the other. The 
external straight edge of the ocular plate is in advance of the 
angular end of the generative plates on the pentagonal out¬ 
line of the disk. The generative pores are surmounted by a 
rim« 

The ornamentation is stated by Prof. Tate to be like 
shagreen ; and this fine irregular microscopic structure is well 
seen here and there. It is very irregular and minute, and 
ottrevs the small rounded and more or less eccentric rings of U1- 
Jhm. & Mag, N, Hitt, Ser. 5. Vol. ii. 5 
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defined swelling that cover the plates more or less. Sometimes 
radial lines and radial swellings exist ; but all the ornamenta¬ 
tion is very indistinct. There is not a trace of a granule or of 
a tubercle’s base on the disk. 

The larger specimens-of this interesting species are inch 
or slightly less in breadth at the ambitus, and yV to ^7 inch in 
height. It is a fine form of Salenia , with all the characters of 
the Cretaceous species, except the distribution of the pores in 
the ambulacra. In the older Suhmiw there is a pair of 
pores to each ambulacra! tubercle, and one intermediate; or, 
in other words, two pairs are in relation to each tubercle. 
The Salenici described by Prof. Tate lms but one pair. This 
is the case with the recent species of Salenidue, so far as is 
known. The drawing of a form by Sir Wyville Thomson 
does not give the required information ; neither does the 
context. 

The specific distinction of Salenia tertiaria ) Tate, which 
relates to the number of primary tubercles (in all stages of 
their growth) in the interambulacra, allies it with the recent 
forms more than with the Cretaceous; and the comparative 
flatness of the apical rim separates it, with the character just 
mentioned, from the Salenia petaliferOj Agassiz (1838), so 
common formerly in the Upper Greensand and Chalk Marl of 
this country. The contour of the test of the Australian form 
is between that of Salenia geometrica } Agassiz (1838), of the 
Upper White Chalk, and that of Salenia petalifera ; but it is 
not so high as the first in relation to its breadth. But the 
Upper-Chalk form has as many primary tubercles as the 
Tertiary species. 

Salenia feom the Eocene. 

Cotteau described a well-marked species of Salenia from 
the Lower Nummulitic formation of Biarritz in I860* Hia 
interesting description did not escape the research of Dr. 
Wright, who refers to the fact in nis monograph on the 
British fossil Echinodermata from the Cretaceous formations 
(Pal. Soc. vol. i. pt. 4, p. 149, 1871). 

The following is' a rendering of M. Cotteau’s description 
(Rev. et Mag. de Zoologic. Mai 1860, p. 222 , li Echinidea 
Nouveaux ou peu connus, par M. G, Cotteau, plate xiii, 
figs. 11-14):— 

Salenia Pellati , Cot. 

The test is small, short, circular in outline, slightly swollen 
above, and almost flat on the actinal surface. The interatn* 
bulacra are broad, and are ornamented with two rows of tabor* 
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cles (primaries), four or five in a series. They are strongly 
crenulate, and have a projecting and imperforate mamelon. 
They are very unequal in size; and only one or two in each 
series above the ambitus are largely developed. Granules 
are scarcely unequal, distant, and sometimes have mamelons, 
and they form a double subsinuous line in the midst of the 
interambulacrum. 

The ambulacra are very narrow, not flexuous, and are 
furnished with two rows of small granules, eleven or twelve 
in a scries; they are alternate or but slightly distant; and 
there are some intermediate wart-like grains. The pores are 
simple openings at the base of a small granule-like swelling. 

The apical disk is relatively large, has five genital and 
five ocular plates, which are perforate, and an imperforate 
subanal. These plates are marked with numerous radiating 
grooves or furrows, which give them a very remarkable digi¬ 
tate appearance (“ un aspect digits ”). The anus is eccentric in 
front, is triangular and slightly swollen at the margin. 

The peristome is depressed, slightly smaller than the apical 
system, subdecagonal, and tolerably distinctly marked with 
cuts. Height 3*5 millims., diameter 6 milliras. 

Cotteau remarks that this small species is more or less 
allied to the Cretaceous forms, and instances Salenia 
scutigera and 8 . minima of the Chalk of Maeatricht and 
Ciply. The distinction is in the relatively large peristome 
and in its projecting ambulacral tubercles and grooved disk. 

This Salenia is quite typical of the genus. The subanal 
plate, when placed in its proper position in relation to the 
madreporic, determines the eccentricity of the anus to be pos¬ 
terior and to the right. M. Ootteau’s drawings add to the in¬ 
formation given in his context; for they show that the number 
of pores is about double that of the number of ambulacral 
tubercles, and that the posterior and the right posterior gene¬ 
rative plates are the largest. Hence there are two sets of 
pores to each ambulacral tubercle, instead of one, as in the 
Subsequent Salmim. The ocular plates, of course, do not 
enter into the formation of the anal ring, which infringes on 
the usual plates. The dimensions of the peristome and the 
siae of its cuts are characteristic. 

Salenia JPdlati is therefore more closely allied to the Cre¬ 
taceous than to the Miocene or recent forms, the small number 
of pores, as A. Agassiz has pointed out, being characteristic 
of the Cainozoic and recent forms. 

Doubtless only a short time will elapse before a description 
of the lately discovered Sahnia from the Nummulitic of Sindh 
will be given to science. 


5* 
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VIII.— The Foraminiferal Nature of Haliphysema Tuma- 

nowiczii, Bow . (Squamulina scopula, Carter ), demon¬ 
strated. By W. Saville Kent, F.L.S., F.Z.8., &c. 

[Plates IV. & V.] 

In the 1 Annals ’ for January last I discussed at some length 
the nature and affinities of Prof. Haeckel^ newly-instituted 
group of die Physemaria, an assemblage of organisms em¬ 
bracing, in accordance with the views of its talented author, 
the Haliphysema Tumanoiciczii of Bowerbank and the Squa- 
mulina scopula of Carter—two forms, however, which, while 
generically separated by ITaeckel, are now generally admitted 
to be specifically identical. 

My chief object in the communication referred to was to 
show that these Physemaria, if structurally agreeing with the 
figures and descriptions submitted by Prof. Ilaeckei, must be 
regarded as simple sponges, the slightly modified equivalent 
of a single monad-lined chamber or ampullaceous sac of the 
more complex sponge-forms,—as also that the Squamulina 
scopula of Mr. Carter, if identical with these Physemaria, can 
no longer l>c retained in the class of Foraminifera. On 
the other hand, I upheld the necessity of accepting Mr. 
Carter’s forarainiferal interpretation of this organism, should 
a closer investigation demonstrate the absence of those typical 
flagellate cells or zooids which Prof. Haeckel represents as 
constituting the inner lining of the several Physemaria he 
figures and describes. 

In the following (February) number of the 1 Annals’ Mr. 
Carter still more emphatically maintains the foraminiferal 
nature of his Squamulina scopula , and for a second time re¬ 
pudiates Prof, flaeckers soft impeachment as to its affinity 
with his newly-created Physemarian group. Whether or 
not the organism encloses collared flagellate monads, Mr. Carter 
is not in a position to determine; but, in either case, he insists 
that the polythalamous character of the test or exoskeleton is 
alone sufficient to demonstrate its foraminiferal affinities. In 
the April number of the same magazine the Rev. A. M. 
Norman has taken xtp the thread of this disputed relationship, 
and, as the fortunate discoverer of the most Interesting type of 
the genus, Haliphysema ramuhsum } Bow., in addition to 
being personally familiar with the particular subject of con¬ 
tention, H. Tumanowicziiy is in a position to discuss the 
question with especial authority. Having, moreover, compared 
specimens of Squamulina sconula, received from Mr. Carter, 
.with Dr. Bowerbank’s typical examples of the last-mamea 
form, he pronounces the same to be absolutely identical. 
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Mr, Norman at the same time draw® up a proposed revision 
of the nomenclature and characteristics of tne several species 
apparently agreeing structurally with Haliphysema Tuma- 
nowiezii, in which he declares this form, together with the 
Haliphymma primor diale, Gastrophysema dithalamium , and 
G * eeopula of rrof. Haeckel, to be mere variations of one and 
the same type. Premising that Prof. Haeckers assertions 
concerning the lining of the body-cavity of this species with 
flagellate cells (ray own and H. James-Clark’s collar-bearing 
monads) shall be substantiated, Mr. Norman has no hesitation 
in retaining the genus Haliphyaema ) as originally proposed by 
Dr. Bowcrbank, among the sponges. Mr. Carter’s negative 
characters of the polythalamous nature of the internal cavity 
and the extrusion of pseudopodic processes from the cut and 
mutilated edges only of the divided organism, he agrees with 
myself to be too slender a foundation, in face of the positive 
evidence* if substantiated, of the flagellate cells as represented 
by Haeckel, upon which to further entertain its affinity with 
the Foraminifera. Unfortunately, Mr. Norman has no further 
testimony to submit concerning the ultimate internal structure, 
as exhibited in the living state, of either this or any other 
of the several allied types included in his revision of the 
genus HaUphy8ema } but which, as already intimated by Mere- 
schkowsky, at the conclusion of his description of a new 
sponge (?), Wagnerella } in the Annals’* for January 1878, 
is absolutely requisite for the correct and decisive determina¬ 
tion of its true relationship. 

Since taking up my residence in the Channel Islands a 
chief object of my ambition has been the discovery and 
examination in the living state of some member or another 
of this anomalous genus Haliphyaema. The extraordinary 
wealth of both the sponge and foraminiferal fauna of this 
coast-line seemed to yield promise of a successful issue to a 
continued search, and more especially since one species, the 
JBT. ramulosum , was originally obtained by Mr, Norman from 
the Neighbourhood of Guernsey. My aspirations in this 
direction have at length been rewarded. On the 18th of 
April last I was fortunate enough to find Haliphyaema Tuma - 
nomezii in tolerable abundance on the fronds and root-stalk 
of Maugeria aanguinea, and was thus enabled in the course 
of a few days to completely satisfy myself as to the nature 
of this type. Previous, however, to entering into a detailed 
report of this recent examination of living specimens, a short 
space must be devoted to an account of the results of a still 
earlier personal acquaintance made with this same form in a 
preserved and dried condition. Some few years since, when 
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an attache to the natural-history departments of the British 
Museum, Mr. Carter was kind enough to present me with 
an admirably prepared slide, dry-mounted, of his so-called 
Squamulina scopula , including also a fine example of the 
branching variety, since identified with the Ilaliphysema 
ramulosum of l>r. Bowerbank. Although sorely tempted on 
many occasions to raise the glass cover from this slide^ and 
immolate one of these typical specimens on the altar of science, 
the anticipation that 1 should shortly encounter the same in 
the flesh on the Jersey coast, proved, for a while, u sufficient 
restraint, and the slide in consequence remained intact. The 
still more powerful influence, however, of hope long cherished 
but unrewarded at length asserted its more potent sway; and 
selecting that example of the solitary and typical form which 
could best be spared from the little group, it was carefully 
removed for examination. This preliminary investigation of 
a dried specimen only, however, was not destined to definitely 
solve the question. Dried sarcode was found running out 
upon and adhering to some of the spicules that bristled upon 
the external surface of the organism in a manner as nearly as 
possible identical with that which characterizes the dried 
syncytial clement of many ordinary sponges. Within the 
interior there was likewise encountered one or more minute 
fragments which bore a strong resemblance, under a magni¬ 
fication of 800 diameters, to a pavement-like arrangement of 
the essential collar-bearing spongozoa in a desiccated state. 
At the same time a large portion of the internal cavity of 
this organism was occupied by a yellow granular substance 
scarcely corresponding with the syncytial or cellular element 
of ordinary sponge structure, and the presence of which to 
a certain extent negatived that portion of the evidence favour¬ 
able to the sponge interpretation. Rising from this pre¬ 
liminary “vision of dry bones” we were nevertheless still 
loyal to the impression derived from Prof. Haeckel's account 
and figures of his Phyaemaria, and anticipated an easy 
demonstration of their true sponge-nature as soon as an op¬ 
portunity of examining living specimens should arrive. 

The investigation of the dried example just described took 
place in February last; and, as may be anticipated, no small 
amount of pleasurable excitement attended the first acquain¬ 
tance, made in the following April, with the same form in the 
full vigour of its existence. Specimens were in the first place 
transferred to a shallow aoophyte-trdtogb, and cursorily 
reconnoitred with a power of from 100 to 200 diameters 
only. This preliminary inspection yielded no positive results, 
the spicule-bristling capitulum in each instance maintaining 
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the mute stolidity of the Sphinx itself and altogether refusing 
to yield up its secret. In one or two instances, however, 
there was the ghost of an appearance of syncytium-like sar- 
code embracing the base of some of the larger spicules. At 
the same time (and this must be accepted as a somewhat 
significant fact) not the slightest inward or outward current 
from the terminal orifice or any other region could be detected 
on adding a solution of carmine to the water, which may 
be almost immediately observed when experimenting in a 
similar manner on a living sponge. Proceeding now to a 
more intimate acquaintance with the organism, a lucky cut 
with a dissecting-knife lmd the gratifying result of dividing 
a specimen evenly and longitudinally from one end to the 
other;.and this, submitted to no higher a magnifying-power 
than the one previously employed, at once solved the riddle. 
Cord-like prolongations of moving granular sarcode were 
seen at the severed edges extending from one to another 
of the projecting surfaces of the quartz granules or spicular 
fragments of which the skeletal framework was composed. 
Here and there these cord-like prolongations were, as it were, 
knotted into fusiform or globular dilatations; and these, by 
the contraction in opposite directions of the thinner portions, 
were now and then ctrawn Biowly across from one end to the 
other of the same. The sarcode substance of the more in¬ 
terior portion corresponded closely with that of the knotted 
dilatations, except that in this more densely aggregated con¬ 
dition it presented a darker amber-like aspect. In a little 
while still finer thread-like extensions of this sarcode were 
thrust out from the denser mass, sonic as slender, attenuate, 
simple filaments, while others assumed a more or leas branch¬ 
ing form. Here and there the ramifications of these latter 
came into contact and anastomosed with one another, while in 
all was maintained a circulation of the granular contents iden¬ 
tical in all ways with what obtains among the typical Fora- 
tninifera, such as Miliola and Rotalia . A still more rigid 
dkamination with the aid of a magnifying-power of from 
800 to as much as 2000 diameters tailed to reveal the exis¬ 
tence of any structures corresponding with the collar-bearing 
flagellate zooids of ordinary sponges, or, indeed, cf any sepa¬ 
rate cellular elements whatever. Occasionally the globular 
or fusiform sarcode dilatations already mentioned exhibited, 
under this increased magnifying-power, the presence within 
their interior of a Huclear-like body and sundry vacuoles, as 
represented in PI. IV. fig, 11. Beyond this, all consisted of 
a homogeneous interblending and adherent granular sar¬ 
code, showing in its attenuate condition that granule-circula- 
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tion just described. The Forarainiferal nature of the orga¬ 
nism and the accuracy of Mr. Carter’s first deductions relating 
thereto were now therefore established beyond dispute. 

It yet remained to witness the vital manifestations of this 
interesting type under its normal and undisturbed conditions. 
Placing a small group apart, and leaving them to themselves 
for a snort space, a re-examination a few hours later resulted 
in the detection, in several instances, of slender Barcode pro¬ 
longations issuing from the apical aperture and running out 
over the surfaces of the spicula which entered so conspi¬ 
cuously into the composition of the distal extremity of the 
test In one of the more prominent of these examples (PI. IV. 
fig. 5) this sarcode was cxcurrent to a still greater extent, 
spreading in a film-like manner over the bases of these spi¬ 
cula, ana extending at various points into the surrounding 
water as shortly branching prolongations, which exhibited 
the characteristic circulating movements. Later on ? a spe¬ 
cimen was encountered that has served to throw considerable 
light on the alimentary capacities of this organism. A mass 
of granular sarcode was here seen collected outside the termi¬ 
nal aperture of the test, and adherent to it by the appendages 
of the left side of the body the nauplian larva of some, pro¬ 
bably epizoic, crustacean. The little fellow was struggling 
violently to escape, but was evidently as securely trapped as 
ever a bird on a lime-covered twig. Gradually the life-strug¬ 
gle became weaker and weaker^ and the little nauplius more 
deeply immersed in the tenacious sarcode of its captor, the 
whole body and remaining appendages, indeed, becoming com¬ 
pletely enveloped within the next few hours. PL IV. fig. 2 
represents the upper portion of the test of this specimen with 
the entrapped nauplius ; shortly before its complete immersion* 
On the following morning, about ten hours later, the capture of 
the preceding day still occupied a closely approximate position 
outside the aperture of the test, but was reduced by the process 
of deglutition into an oval, apparently homogeneous, 
altogether irrecognizable mass. The sarcode of the foramim- 
fer, on the other hand, evidently stimulated into active life 
through the access of this hearty meal, presented now a 
degree of extension and vitality that had not hitherto been 
witnessed. While a portion of this remained collected around 
the semidigested food-substances, the greater part was ex¬ 
current in the form of slender ramifying and frequently anas¬ 
tomosing pseudopodia of gossamer-like tenuity; these ex¬ 
tended beyond the field of view in every direction, and in 
many instances formed a junction with neighbouring foreign 
bodies. The aspect of the organism in this active condition 
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et vitality, and as represented in PL V., may be most appro¬ 
priately compared to that of a beaded spider’s web, endowed 
throughout its mazy extent with sentient life, and exhibiting 
in every thread an outflowing and inflowing stream of its 
constituent granules. The fabricator of the web, in further 
pursuance of this simile, may be imagined as occupying the 
cavity within the test, but having no occasion to rush out and 
pounce upon its entangled prey after the manner of a terres¬ 
trial spider, this being in aue course brought to it from 
the most outlying ramification of the web by tire never-ceas¬ 
ing centrifugal and centripetal circulation. Here and there 
a small particle, suitable for food or for the further fabrication 
of the test, mignt be seen in such a manner entangled, as at 
bbb of tne same Plate, and gradually travelling with the 
flowing sarcode towards the terminal aperture of this structure* 
The extension of the sarcode as a thin web-like expansion, 
while witnessed on several subsequent occasions, was rarely 
seen to attain so luxuriant a development as was exhibited in 
the present instance. 

The forammiferal nature of Haliphyaema Tumanowiczii 
being now established beyond question through a full inves¬ 
tigation of its vital manifestations, brief attention may be 
directed to the characters presented by the external test or 
skeletal portion. In this direction there is found associated 
with the specimens gathered on the Jersey coast a considera¬ 
ble amount of deviation from the typical form first described 
and figured bv Mr, Carter in the pages of this journal. 
Passing over the internally septate ana dome-shaped oasis of 
attachment, which has been already described with sufficient 
accuracy by Mr. Carter and is persistent in its character, the 
test, as it occurs here, is, in the majority of instances, more 
elongate and irregularly shaped, and in many cases consi¬ 
derably contorted. Neither on any occasion has there as yet 
been encountered a specimen marked by the deep annular 
constrictions delineated by Mr. Carter, and which are, indeed, 
by no means so clearly defined as represented in his sketches 
in those type examples kindly placed by him some years 
since at my disposal; Mr. Norman’s experience in this par¬ 
ticular apparently agrees with my own* That these Jersey 
HaliphysematOj however, are identical with Mr. Carter’s type, 
or rather with the original HalipAysema Tumanowiczii of 
JJr* Bowerbank, there can be but little doubt, every gradation 
being traceable, from the simply clavate and slightly bent 
form originally figured and described by Dr. Bowerbank 
(Brit, Spong. vol. 1 . pi. xxx. fig* 359), to the elongate and 
much-contorted shapes above referred to. That the more 
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attenuate contour of the Jersey examples is due, to some 
extent, to the greater rapidity of the currents to which they 
are exposed, maybe submitted as a reasonable conjecture; but 
it is at the same time certain that we have here an organism 
tied down by no hard and fast lines of specific immutability, 
but one inheriting a most extensive range of morphological 
variation. Several plates might with the greatest ease be 
occupied in the delineation of the innumerable polymorphic 
aspects presented by the variously constructed domicile of 
this undoubtedly clever little artificer; but a few figures only, 
to which reference may now be made, suffice for the repre¬ 
sentation of the more remarkable of these. 

The form represented by fig. G of PI. IV. may be ac¬ 
cepted as one of’ the more simple cxpiessions of this specific 
type as met with upon the Jersey coast, and as the one that ap¬ 
proximates most closely to the type upon which J)r. Bowerbank 
originally founded the genus Haliphysema, The projecting 
spicules artificially incorporated in the test of this specimen 
are ceitainly not so numerous as in that type form, and are 
disposed with greater irregularity upon its surface. These 
spicules are indeed, as in all the other examples here deli¬ 
neated, mostly replaced by a suitable building-material 
more readily and abundantly accessible, consisting of the 
angular quartz granules of every size and form derived from the 
disintegration of the adjacent granite. This slight variation 
in the composition and arrangement of the building-constituents 
affords, however, no sound basis for specific discrimination, 
representing in this case a mere adaptation to circumstances, 
and demonstrating the capacity of the little architect to, as it 
were, make his bricks without straw, and to turn to equally 
good account whatever material, sufficiently adapted to the 
purpose, may fall within his reach. Not unfrequently speci¬ 
mens occur most nearly resembling the form iust referred 
to, but in which the wider distal region is not reflected to one 
siae, but presents a simply short, erect, and clavate outline, 
corresponding, under these circumstances, with a small ex¬ 
ample of Mr. Carter’s typical Squamulina ecopula included in 
the slide placed by him at my disposal. A third modifica¬ 
tion of this same variety is likewise encountered, in which 
the more inflated distal portion assumes a perfectly globular 
outline. This variation, with its short slender pedicle and 
terminal chevaux de frise of radiating splcula, presents an 
aspect so closely coinciding in external contour with P m. 
Haeckel’s HaUphysema echinoidee (Biolog. Stud. p. 180, 
pi. x. fig. 127) that, making due allowance for the variation 
m the spicular armature— a feature entirely dependent on the 
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local surroundings of the organism,—it is impossible to repress 
the suspicion that this accredited species is a mere local variety 
of the type now under discussion. To place the Haliphyaema 
globigerina, Haeckel (the test of which is constructed of Globi - 
gerina , Textularia , and other foraminiferous shells, mixed with 
those of Polycystina), in the same category, would at present, 
perhaps, be rather a bold step. It may at the same time bo 
remarKed that the shells of various Foraminifem, such as 
Miliola and Bat alia, arc not unfrequently found incorporated 
among the quartz grains and sponge- spicules in the test of 
the present species, and as, indeed, indicated in the example 
represented in PI. iV. fig. G. It has further to be added that 
ffa/iphysema Tumanoiviczii apparently enjoys a considerable 
balhymetrical range, as, in addition to taking it close to the 
Bhore-liue, it has been fished up by me at a depth of over 
20 fathoms off this same coast, and may probably extend to 
those abyssal depths where Globigerine and other foramini¬ 
ferous shells afford the most abundant building-material for the 
construction of the test. Proceeding to an examination of 
the more attenuate variations of this species, the elongate, 
bent, and somewhat irregularly clavate form delineated in 
fig, 1 may be said to represent the most simple and typical 
example; fig. 5, as also fig. 2, whose truncate distal extre¬ 
mities, however, indicate their as yet immature condition, 
are shorter and rather thicker modifications of the same 
variety. In all of these the diameter of the test increases 
with a moderate amount of uniformity in proportion to its 
linear extension, there being no sudden marked dilatation 
of its calibre either distally or at any intermediate portion 
of its course. Figs. 3 and 7 of this same Plato exhibit a 
marked deviation from the preceding examples. The initial 
or pedicle portion is here still more elongate and remarkable 
for its sinuous and contorted contour ; surmounting this suc¬ 
ceeds a dilated subglobose capitulum, corresponding with that 
already referred to as not unfrequently associated with the 
short straight-stalked variety most nearly approaching 
HaeckeLs Haliphyaema echhwidds. All the varieties so far 
enumerated are found to merge gradually into one another, 
and thus form a single gradational series, all again occurring 
in close proximity on the same frond of seaweed. One sin¬ 
gular example encountered in association with the foregoing* 
and which must without doubt be regarded as an abnormal 
form ? remains to be described. As shown in the illustration 
of this specimen (PL IV. fig. 4), the long spicular elements 
represented more or leas abundantly in all the other ex¬ 
amples are here reduced to a minimum, the entire teat 
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being finely granulate, with here and there a few larger 
quartz grains or spicular fragments. The most remarkable 
deviation, however, is associated with the form of the test 
itself, which consists of a wider, compressed, and semicordate 
distal expansion or capitulum mounted on an abruptly sinuous 
and somewhat nodose pedicle. The contour, as a whole, of 
this aberrant type so closely corresponds in shape and size with 
that of a single calcareous tube of the Polyzoon Anguinaria 
epatulata , found abundantly in the same neighbourhood, that 
the possibility is suggested of the Forarainifer having seized 
upon such a tube, in its deserted state, as a basis for the con¬ 
struction of its domicile. 

Through the artificial preservation for several weeks of 
examples of Ilaltphyseina Tumanowiczii in a living and 
healthy state, some knowledge of its developmental history 
has been arrived at. Attention was first attracted to the 
presence in close proximity to the adult iudivduale of minute 
pedicellate and mostly pear-shaped organisms measuring only 
from one sixth to one quarter of the height of the latter. 
Examined closely, these were found to consist of yellowish 
granular sarcodc identical with that of the adult specimens, 
from which, by a process of fission or gemmation, they 
were evidently derived. In the smaller examples (PL IV. 
fig. 8) the surface of the periphery was entirely smooth, naked, 
and unbroken; but in rather larger ones (fig. 9 of the same 
Plate, greatly amplified), slender, short, and slightly branching 
pseudopodic processes were observed radiating on all sides, 
representing the rudimentary condition of the attenuate anas-* 
tomosing pscudopodia of the adult types. Subsequently every 
gradational step from this naked pyriform zooid to the test* 
constructing and matured condition was observed, as also 
an earlier and more rudimentary phase than either of those 
just mentioned. This earlier phase will be found represented 
m PL IY. fig. 10, and may be compared to a free-moting 
turgid Amaiba } of yellowish colour and granular consistence, 
which, after a brief nomadic state, settles down and develops 
through the naked pedunculate forms into the characteristic 
testaceous type. 

Ilaliphyscma Tumarwwiczii having now, it may be antici¬ 
pated, found a permanent resting-place among the arenaceous, 
and in this case adherent, test-building Foraminifera, repre* 
sented by Dr. Carpenter’s family of the Lituolida, it yet re¬ 
mains to be decided whether the Haeckelian species 2T« pri~ 
tnordiale, echinoides , and globigerina , as also The bilocular 
expression of the same form, Gaetrophyeema dithalamium } must 
not be relegated to the same category. Mr. Norman (/. c. 
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p, 274) ha# considered himself justified in regarding both the 
first and last of the four types enumerated as mere varietal 
phases of the present Bpecies; and by the evidence adduced 
m this communication, so far as the characters of the external 
test may be depended on, the two remaining ones, and more 
especially Haeckel’s Haliphysema ech monies, are but similar 
locally modified varieties of the same. The final solution of this 
question, however, is necessarily dependent on the future confir¬ 
mation or otherwise of Haeckel’s interpretation of the internal 
structure of these four so-called species. Truly, as already 
insisted in my former communication, if, as he represents, 
the internal cavities of these organisms are lined with collar¬ 
bearing flagellate cells or monads*, their sponge nature is 
undoubted, and we have in these merely remarKable isomorphs 
or external facsimiles of the Foraminiferal type. In this case, 
it is almost needless to remark, a new generic title will have 
to be substituted for the sponge-form, the name Haliphysema 
being retained for the Foraminifer. At the same time, how¬ 
ever, it is requisite to remark that two at least out of the four 
species enumerated by Haeckel, the deep-sea //. ecfiinoides 
and globiaerina , have not been examined by him in jfhe living 
state, ana that therefore his delineation of their internal struc¬ 
ture must border close upon, if indeed it does not belong alto¬ 
gether to, the realm of the ideal. Correlating this with his 
representation of the ciliated gcnmmles of the calcareous 
sponged as consisting of an outer and inner^ or epiblastic and 
hypoblastic, cellular layer, the latter of winch is now demon¬ 
strated to possess no real existence, it is impossible to accept 
without considerable mistrust his representation of a parallel 
internal cellular layer in the minute organisms now under con¬ 
sideration. Prof. Ilaeckel has, moreover, gone so far as to 
say (Biol. Stud. pp. 192, 193) that examples of Haliphysema 
Tumanowicziij obtained by him on the Norwegian coast, ex¬ 
hibited a similar bilaminate structure, an assertion now 
demonstrated by both Mr. Carter and myself to have no 
factual basis of support. 

It is to be hoped that Mercschkowsky will favour us with 

# With reference to the oral aperture of tHo collar-bearing monads 
characteristic of all sponge forms, and occurring abundantly, as I have 
recently shown, as independent organisms, Mr. Norman (/. r.p. 271) has 
misinterpreted my view* in his quotation from my communication. In 
this he makes me characterize the collar itself as the oral or interceptive 
organ; by quoting a little farther, however, he would have found that I 
relegate the oral or inceptive functions not to the collar, which is the 
trap or hand tq seize, but to the entire distal extremity of the body, cir¬ 
cumscribed by the base of the collar, the saroode in this region Mug 
softer than elsewhere and freely admitting the passage of food-matter? 
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full details of the internal structure and vital phenomena of 
the Haliphysoma- like organism figured and described by him 
in the ( Annals * for January last, under the title of Wagm- 
rella borealis, and which, upon the strength only of the pre¬ 
sence of apparently self-secreted shortly acerate spicula within 
the substance of the periphery, he pronounces to be a sponge- 
form. In the preceding number ot the same magazine, how¬ 
ever (December 1877), Mr. Carter describes an undoubted 
foraminiferous type, upon which he confers the name of Rotalia 
qricufotetita, the external test of which is chiefly composed of 
similar-shaped self-secreted spicules. 

Channel-Islands Zoological Station, 

St. Heiiera, Jersey, Juno 7, 1878. 

EXPLANATION OF THE PLATES. 

Plaib IV. 

Figs 1, 3, 6, 0, 7. Various modifications of the tent of Haliphysema Tunta- 
nowiezii , as described in tho text; enlarged 40 diameters. At 
fig. o nseudopodic processes and film-like extensions of the 
internal aarcoao are protruded from the terminal aperture and 
spread over the skeletal framework. 

Fig. 2. Upper portion of a specimen, exhibiting at a the entanglement in 
the Barcode of tho nnuplian larva of some crustacean. 

Fig. 4. An abnormal example of the same species, which has apparently 
adopted the deserted tube of tho poly/.oon Anguimria spatu- 
latn as a foundation for the c >n«trunion of its test. 

Fig. 8. An embryonic and naked condition of the same species, enlarged 
100 diameters. 

Fig. 9. A slightly more advanced phase of the preceding, previous to the 
construction of n protective nst, and in which short pseudo- 
podia are produced from the surface of the periphery ; enlarged 
200 diameters. 

Fig. 10. The earliest embryonic condition of Haliphysema Tutmnowcxii 
observed, in which the organism presents the aspect of a free- 
moving Amor'ba ; enlarged 250 diameters. 

Fig. 11. Small portion of psendopodium, with fusiform dilatations, as 
exhibited on cutting a specimen open; onlarged 2000 diameters. 
A nucleus-like body anu several vacuolar spaces are apparent in 
the upper and larger of these dilatations. 

Plate V. 

Upper portion of the specimen of liuliphyscma Tumanowiczii delineated 
in fig. 2 of the preceding Plate, with the pmtdopodia in their 
fully extended state, and exhibiting at a the nauplius (pre¬ 
viously figured) in a semidigextad condition. Other organic 
particles captured in the web-like network of the anasto¬ 
mosing pseudopodia arc indicated at bbb. Enlarged 100 
diameters. 
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IX.— On the Nauplius Stage of Prawns. 

By C. Spence Bate, F.R.S. 

It is now fifteen years since Fritz Muller published his memoir 
“ Die Verwandlung der Garneelen,” in the Archiv f. Naturg. 
1863. In this he announced that he had discovered that the 
prawns, more especially mentioning Panama, commenced life 
in a stage closely approximating to that in which the Cirri- 
pedes and some entomostracous Crustacea did, in that which 
is now known as the Nauplius form. Fritz Muller’s high repu¬ 
tation as an accurate observer and philosophic naturalist 
induced cavcinologists to accept his statement, although, as I 
stated when reporting on his memoir in the c Zoological 
Record ’ for 1864, “in the chain there are one or two links 
wanting to make the connexion perfect,” adding, in a note, 
that “since this passage has been in type, Dr. Muller in¬ 
forms us that the several links in the progressive develop¬ 
ment have been established by him, closer than, for want of 
space, he has been able to demonstrate in his work:” and I 
further added, at page 283 of the same 1 Record,* u The diffi¬ 
culty of preserving the life of these delicate creatures has not 
yet been overcome. The newly hatched larva from the com¬ 
monest and, we might assume, the hardiest crabs has not been 

preserved beyond the second stage. It is therefore 

not to, be demanded that Dr. Muller should succeed beyond 
the step at which others have stopped. It is only necessary 
for him to show assimilation of conditions to enable us to 
accept his conclusions.” 

Knowing that Captain Du Cane had, as far back as 1839, 
^published, in the second volume of the ( Annals and Magazine 
of Natural History,* p. 168, pis. vi. & vii., the character and 
form of the young oi Pahrmon y and having also myself ob¬ 
served that the prawns on our coast, as far as I had examined 
them, exhibited no such character of metamorphosis, I, during 
my correspondence with Fritz Muller, suggested that the im¬ 
portant link wanting was the connexion of the Nauplius with 
the parent, not, as he says, “ the relation of the Nauplius 
with the Zoea and that until this was done the chain 
of evidence was not sufficient to compel acceptance, in the full 
sense that he proposed, of the opinion “ that the Nauplius stage 
was the earliest form of the larval condition of prawns ;** for, 
as he remarks in the paper translated in the * Annals * for last 
month, his Nauplius } having been taken swimming freely in 
the sea, may not be the larva of Penams at all. 

In the important advance which the study of the Crustacea 
hss of late taken, it is highly necessary that statement* 
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that are to be accepted as facts should be established on obser¬ 
vations that can leave us no doubt. 

Unfortunately, on our coasts there is but one species of 
Penceus (P. caramote), and this appears to be rather a Mediter¬ 
ranean form that occasionally strays as far as our southern 
shores than a local species. 

We might have supposed, as in the warmer seas several 
species are abundant, that some one would have been able 
during these last fifteen years to capture a specimen that was 
carrying ova so nearly approaching the period of hatching 
that Fritz Miiller’s conclusions might have been demonstrated : 
he would then not have had occasion to say, “if my Nauplius 
be not derived from a Petupus, and is not to become a PenceuSy 
let my opponents tell me what possibly it can be.” 

Certainly exception should be taken to the word “ op¬ 
ponent;” the only object that any tiuly sincere observer 
can have is to establish the truth. If the Nauplim form be 
that of a young of Penwus or any other prawn, it is only 
a question of time for us to know the fact. As yet the 
young of Petunia is not known: and Fritz Miiller says that 
they who wish it demonstrated should tell him what his 
Nauplius ib the young of. This can only be done when the 
larval forms of all prawns, including Penam s, are known by 
direct evidence. We shall therefore be approximating to the 
knowledge of this by showing what forms do not quit the 
ovum as larva? in the Nauplius condition. 

Some few years since, l)r. Power was attached to a regi¬ 
ment stationed in the Mauritius. During his period of resi¬ 
dence in that island he occupied himself with collecting the 
various forms of Crustacea, and hatched many. These specie 
mens he preserved, both adults and larva?, and forwarded them 
to me. It formed the basis of a paper to the Royal Society", 
a short abstract of which appeared in the ( Proceedings 1 (No. 
168, March 9th, 1876, p. 375*). Of the Maerurous forms we 
can say with confidence that neither the young of Pal^man } 
of which there is a freshwater species on the Island of Mauri¬ 
tius, as well as our European form, nor HippolytCy Caradint *, 
Crangon , Alphcms , Horn ar alpha* us, n. g., Eotnarus . 8tenopus } 
Hymenoceray PalinuruSy Squilla , tior Aatacus quits the ovum in 
the Nauplius condition. To these I can now add some of the 
deep-sea forms, including WillemoVsiay that were taken during 
the 1 Challenger 9 expedition. But this still leaves the ques* 

• A year previous to the publication of Prof. Glaus’s memoir ‘Unter* 
suchungen zur Erforachung der genealogigchen Grundlage des Crustacean- 
Systems.’ 
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tion unanswered, What can be the parent of Frits Muller’s 
Naupliua ? 

Why may it not be the larva of a Schizopod or of one of the 
parasitic Suctoria ? The history of the development of neither 
of these has been worked out. 

Metschnikoff states that Euphauaia belongs to those Podoph- 
thalma that pass through a Nauplius condition. He says 
(Zeitschr. f. wissensch. Zoologie, vol. xix. p. 479), “thatthis, 
Schizopod, in one stage of metamorphosis, has two pairs of 
swimming-feet, a peculiar carapace characteristic of Euphausia } 
and only the rudiments of the oral appendages and pleon. 
Although I knew but this single stage in the development of 
Euphauaia^ I was yet convinced that it by no means repre¬ 
sented the earliest form of larva as it quits the ovum. I could, 
however, only hypothetically point to a six-legged transparent 
Nauplius as being the earlier larval condition of Euphauaia” 

This supposition he confirmed in a paper in the same journal 
in 1871, where he stated “ that the year previously, being at 
Vdlafranca, he had the opportunity of examining a consider¬ 
able number of freely-swimming Euphauaia- larvaeand he 
further adds, “ besides the larvae which were in various stages, 
I fished up with Muller’s net ova from which the larvse were 
just ready to escape.” The statement that he caught the 
Nauplii as free-swimming animals, and captured the ova 
with a net, raises a question in the mind yet as to the relation 
of the ova and freely-swimming Nauplius with their parent. 
But as I presume that Euphauaia must have been present or 
Mefawlmikoff would not so positively have asserted their con¬ 
nexion, and as we are not aware of any Crustacea that deposit 
their ova until they have liberated the larvae, we must suppose 
that in taking the one he captured the other. The ova of the 
Behkopoda being carriedin a sac-like pouch and not attached to 
the pleopoda, as in the prawns, larvae might be liberated in 
uneaual degrees of development—although he says that, when 
the lame pass into an older stage, “ all the larvse of this last 
ptege examined by me have lost with their moulting the in¬ 
dented margin to the carapace, which shows that I had to do 
with another species than Euphausia Miilleri (Claus).” 

As far as the observations of aU carcinologists enable us to 
decide^ the form of larvae, within generic relationship of their pa¬ 
rents, IS identical in all species. It may be fairly assumed that 
Claus’s specimens, which were captured independently in the 
Atlantic, may be the young of some other nearly related Schi- 
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anticipated, have been thought probable since our knowledge 
of the development of Mysis. 

The desirability of our knowing the form, structure, pro¬ 
gressive growth, and parentago of these young forms is clearly 
demonstrated in Claus’s recent beautiful work on the Genea¬ 
logical Foundation of the Crustacean System, p. 64, in which 
he says, a In relation to the transformation of Oalathea , 
which, on account of the half-bent tail, was placed with the 
Anomura, but, however, belongs decidedly to the long-tailed 
crawfish, unfortunately but little hitherto has become known 
to us. Couch has given an illustration, which has been re¬ 
produced by Bell, of a young recently hatched Oalathea- larva, 
which confirmed the observation previously made by Rathke 
(Archiv f. Nat. 1848, p. 241), that it, as well as the larva of 
Fagurus , represents a higher degree of development than does 
the Zoea of Carcinvs manas , since, besides the two anterior 
double-branched pairs of legs, there is also a third jaw-foot 
present in the form of a still simple numerously jointed appen¬ 
dage—-in contrast to the crab-Jsofrt, which, as far as known 
in all groups and families of the Brachyura, want the posterior 
jaw-foot as an acting limb. There appears consequently the 
character of the prawn -Zoea in the Oalathea'- larva, though in 
a weakened form, which, taken altogether, according to bodily 
structure, formation of antennae, and jaws, might be placed 
among the long-tailed crawfish.” 

1 do not know Rathkc’s figure of Galathea alluded to by 
Claus; but if it be not more clearly determined than the one 
referred to of Couch, it cannot be relied on for guidance as to 
the form of the animal, and is therefore valueless for general 
classification. 

I have examined, and have in my possession, the youiyj of 
both British and exotic Oalathea ?, taken from the parent im¬ 
mediately after being hatched, which show that the larva of 
Oalathea in its stage of development resembles ForoeUana 
and Fagurus in having conditions which, as far as my 
own observation goes, are common to the Anomurous group. 
In development they are in advance of the Zo'4m of the 
Brachyura, but not so far as those of the Macrura. The 
Zoete of Latreittia } Homola } Doripe , and even Dromia have 
not been determined. I include Dromia among the unde¬ 
termined forms; for the figure that Claus has given with a 
query as the young of Dromia approaches, according to my 
experience, nearer to the larva of Oelasimus than to any 
of the Anomurous group, while the larva of Trichia f a 
genus nearly allied to Dromia , assimilates to the Anomuran 
stage. 
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It mjpears scarcely desirable that any classification of a 
general character should be attempted upon larvae that have 
been so imperfectly made known as that of Galathea . And, 
further, it appears to me that we have the forms of many types 
yet to determine before we dare hope to establish any per¬ 
manent classification based on our knowledge of develop¬ 
ment. 

Even so small a generalization as that which Claus has 
made, that the development of the cephalon and the pleou, with 
their respective appendages, anticipates that of the pereion 
with its limbs, is upset in the development of the common 
lobster, where the pereion and all the pereiopoda are well 
formed before a single appendage belonging to the pleon is 
seen. This is shown in tue figure of the larva of Ilomarus 
which accompanied my paper read at the Royal Society in 
March 1876, as well as by the researches of Erdl, 1843, ami the 
excellent memoir and illustrations of Mr. Sydney F. Smith 
on the American lobster ( Homarus amei-icauus , Edw.), 1872, 
Arner. Joura. Sei. 

To return to the Nauph'us, Fritz Midler says, u The child 
must surely have a father.” True; but let it be the legitimate 
one. The young of Pawns is not known. It appears to me 
rather remarkable that, among the numerous specimens of 
several species that have been brought home in the 1 Chal¬ 
lenger,’ 1 have not boon able to find ono with ova attached. 

There are conditions in some of the Peneids which show a 
variation in the structure of the reproductive apparatus from 
that of the more-known prawns that is suggestive of different 
habits ; and I atoutly maintain that it is the duty of every em¬ 
bryologist, and of Fritz Muller in particular, to determine the 
larva of Penwus before we can assert that the young of this 
genus or any of the prawn-groups can be said to be known to 
pass through a NaupUw- form. 

Fritz Muller says that it cannot be the young of a Cirri- 
pede or rhizocepbalous Crustacean. He bases this opinion on 
the formation of the heart, liver, and mandibles. All observa¬ 
tion strongly supports the conclusion, arrived at long since by 
Milne-Edwards, that the structural detail of animals in their 
earliest stages corresponds more with their order than in their 
generic features. What do we know of the development of 
the Bhizoceph&ia ? ‘What do we know of the development of 
8acculina } Peltogaster , or any of the parasitic Suc- 

toria? or as to what changes these undergo after the Naupliu *- 
stage before they attach themselves as parasites to other Crus- 
taoea? 

Dr. Power has shown us that in one of these ( Carcino - 

6* 
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cyst us *) the larva undergoes *a metamorphosis as far as the 
cirripede pupa-stage before it is expelled from the ovisac of 
the parent; and this probably (either in the ovisac or after it 
lias beeu liberated from it) is a stage in the progressive deve¬ 
lopment of all the Suctorian tribe. 

Mctsclmikoff says, in the paper already alluded to, * In 
conclusion, I must draw attention to a phenomenon which is 
common to the Na up Itu $ - s tage of Euphausia and Penceus ; I 
mean the contemporaneous formation of several extremities 
succeeding the larval swimming-feet. It is remarkable that 
such a mode of formation is not observed in any Entomos- 
traca which have been developed through a Nauplius- meta¬ 
morphosis. 1 have examined in this relation the Cirripedes 
and Branchiopoda; and I became convinced that in these 
Crustacea the oral appendages are developed apart from the 
other extremities, as has been shown by Claus tor the Cope- 
podes.” 

If the oral appendages be not developed in direct sequence 
with the.anterior appendages of the head, the evidence that 
the third pair of appendages in the Nauplius is the homo- 
logue of the adult mandible becomes vitiated. 

Darwin has stated (p. 18, vol. i. i Monograph of the Cirri- 
pedia *) that the cirripede in the pupa stage has no mouth. 

“ It may be called,” he says, u a locomotive pupa ; its whole 
organization is apparently adapted for the one great end of 
finding a proper site for its attachment and final metamor¬ 
phosis.” But Mr. Darwin, u underneath this slightly promi¬ 
nent and closed mouth, found all the masticatory organs of a 
cirripede in an immature condition.” Later, when the animal 
arrives at its adult stage, it is furnished with oral appen¬ 
dages and uses them in eating. 

if we compare the adult Cirripede with the adult Suctorian, 
the former, tnough attached to a foreign substance, has all the 
appendages of an animal in active existence. Tnc latter is 
scarcely more than a sac, retaining its life apparently through 
its parasitic union with another. Its only capability appears * 
to be the retention of a number of ova until they become 
matured. It has no appendage, oral or otherwise. The his¬ 
tory of the development of this animal is unknown to us. Of 
what form is the male ? and when does the female become 
impregnated ? Is it before or after it has become attached to 
another animal ? If after, the male must be a free-swimming 
animal; if before, then we must assume that there is some 
variation in its pupal condition from that of the normal cirri* 

* Proc. Roy Soc. vol. xxiv p, 878. 
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pede j and in this I am inclined to believe. Dr. Power in his 
drawing has figured the pupa of Carcinocystus so that it ap¬ 
pears to have a long proboscidiform mouth that is capable of 
neing extended beyond the margin of the walls of the cara¬ 
pace, and so, we may presume, enabling it to feed; and 
it is difficult to imagine that an animal can grow to so 
large a size as this is in its adult condition if it had not the 
existence of an animal, both in feeding and selection, after it 
had passed beyond the A T a«/>/'tW-condition. 

Metschnikoff appears to me altogether to beg the ques¬ 
tion when he assorts that Nauplius is the larval form of 
Penanu, because it resembles that of Euphawtia in certain 
conditions of development. After fully considering the sub¬ 
ject, it appears to me that Fritz Muller’s Nauphue may be 
the larval condition of a Schizopod, more or less related to 
Euphautia , or it may be the young of one of the Suctorian 
parasites, but that there is every reason to believe that it is 
not the young of any known prawn, and there is no evidence 
to determine its relation to Penmen. 


X .—On Stromatopora. 

By II. J. Carter, F.R.S. &e. 

In my last paper (‘ Annals,’ 1878, vol. i. p. 412) it is stated 
that the “ hexactinellid structure, therein mentioned, “ if 
not a sponge was still not a Stromatopora ;" and further on, 
“ at least ” not of “ the type to which I allude." 

I am now able to solve tne difficulty by having a short time 
since, through specimens of Babbicombe (Devonian) Lime¬ 
stone brought to this place (Budleigh-Salterton) for calcina¬ 
tion, found that the “hexactinellid structure" is presented 
by Stromatopora concentrica , and just now, by the kind aid 
of Mr, Vicary, together with his books and specimens, have 
also been able to determine that the latter is Caunopora, Pbill., 
1841 Stromatopora placenta, Lonsdale ap. Baify (see most 
satisfactory representations of both species in Phillips’s ‘ Palaeo¬ 
zoic Fossils of Cornwall, Devon, and West Somerset,’ 1841, 
pi. x. figs. 21, 20). 

These two points have been verified by an inspection of Mr. 
Vicary’s great collection of Stromatopora to which I have 
before alluded, whereby it seems to me that, to expose the 
hexactinellid figure, the plane of section must be tangential 
to the curve of undulation in the layers of the Stromatopora, 
or horizontal to its summit—also that the more abrupt the un- 
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dulation the more limited will be its extent, and vim 
versd ; yet this structure does not always present the same 
figure. 

The natural surface of Stromatopora concmtrica from the 
Devonian Limestone is represented in fig. 19, and that from 
the Silurian formation (which Mr. Sollas lent me) in fig. 24 
(‘ Annals/ 1877, vol. xix. pi. viii.), where the pores (?cahcles) 
are not only larger, but, to the best of my remembrance, the 
main structure of the corallum in the Silurian specimen was 
like that of Caunopora 1 that is, like that of Millepora alcicornis. 
The natural surface of Caunopora is represented in tig. 20, 
pi. viii. (1. c.). 

It must not, however, be inferred* because 1 have considered 
this hcxactincllid structure u identical in appearance ” with 
that of Zittel’s suborder Dictyonina ( l Annals/ 1877, vol. xx. 
p. 416), that elementarily it is so; for in this consists the dif¬ 
ference between the hexactinellid structure of Stromatopora 
concentrica and its varieties and that of the vitreous sponges 
with octahedral elements ( { Annals/ 1877, vol. xix. pi. ix. 
tigs. 11, 12). 

The pores (?calicles) are in the interstices of the hexacti¬ 
nellid structure; but I cannot say more about them than that, 
by their minuteness in S. concentrica , they appear to have 
belonged to a Hydroid, rather than to an Actinozoic 
polyp. 


XI.— 


Descriptions of three Species of I )orypliora /row Peru 
and the Amazons . fly J. 8. BALY, F.L.S. 


Doryphora modes la. 

1). rolundato-ovatft, valde convexa, pallidc picea, subtus uitida, 
supra Bubopaca, antermis fulvis, capito thoraceque paljide casta- 
ncis, minute punctatia, facie inter oculos flava; elytris tenuiasitiu* 
punctato-striatis, striis confuse genicllatis, sordide ful vis, oli- 
vaceo tinctis, margine basali, limbo inflexo lincisque suturali et 
latorali nngustis (his pono medium ferodeletia) piceis. 

Long. 5j lin. 

1Jab. Amazons, Santarem. 

Face between the eyes broad, plane, minutely granulosc, 
sparingly impressed with fine punctures: median space with 
a slender, very slightly raised, longitudinal line; jaws coarsely 
punctured; antennae longer than the head and thorax, pale 
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fulvous. Thorax nearly three times as broad as long; sides 
nearly straight and slightly converging from the base to 
beyond the middle, rounded in front, the anterior angles 
mucronate; upper surface slightly excavated on either side, 
minutely but not closely punctured, the interspaces finely 
granulose. Scutcllum nitidous, obscure fulvous, narrowly 
edged with piceous. Elytra broader than the thorax, very 
minutely punctured, the punctures irregularly arranged in 
double longitudinal rows; interspaces finely granulose, ob¬ 
scure fulvous, the basal margin, together with the anterior 
halves of the lateral and sutural limbs, narrowly edged with 
piceous. 


Doryphora Waterhouses 

D . oblongo-ovata, eonvexa, lrote cuprea, nitida, subtus obscure viridi- 
ouprea aut ccnea, pedibus antennisque viridi-motallicia, his oxtror- 
sum nigris; tborace parco tenuiter punctato, lateribus latis, lex i- 
ter incrossatis; elyfcris tenuiter punclato-striatis, etriis gemiuatis, 
ad latus magi h oonfusis. 

Long. lm, 

Ilab . Amazons, Santarem. 

Lower face impressed with an elongate fovea, on either side 
of which are several irregular punctures; antennas less than 
half the length of the body, five lower joints bright metallic 
green, the six outer ones black. Thorax as broad as the 
elytra; sides rounded, converging in front, the anterior angles 
acute, submucronate; disk finely but sparingly punctured, 
lateral margin broad ; distinctly thickened, bounded within by 
a longitudinal sulcation. Scutellum trigonate. Elytra finely 
punctate-striate, the striae gemellate, the punctures much less 
regularly placet! in the striae on the outer disk. 


Doryphora Chapu(si, 

D, late ovata, convexa, cserulco-metalliott, subtus nitida, supra sub- 
opaett, thdracc fere dnplo Intiore qaum longiorc, lateribus parallelis, 
ad apiccra rotundato-anguatatis, nugulis anticis nmcronatis; disco 
fere impuucfcato; elytris thoraco latioribus, tenuiasirao punctato- 
striatis, intorspatiis punctis minutis sparse impressis; mesosfccthio 
acuto, metastomo rix longiorc. 

Long. 6 lin. 

Hab . Peru. 

Broader than D. prasina , Erichs., much more finely punc¬ 
tured. Antennae four fifths the length of the body; five 
lower joints nitidous, tinged with metallic green, the six upper 
one# opaque, obscure cseruleous. 
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XII.— On the Structure o/Haliphyaema Tumanowicaii. 

By E. Parfitt, 

To the Editors of the Annals and Magazine of Natural History. 
Gentlemen, 

In the April number of the { Annals ’ the Rev. A, M. 
Norman has drawn attention to that much-abused and much- 
written-about little sponge Haliphysema Tumanotctczit } Bower- 
bank. Although this little organism has been scrutinized so 
much, there are certain points of interest in its structure that 
appear to have been overlooked. I was the first to draw 
attention to the peculiar structure of the base of the test, 
showing that the base was divided by septa, and that the 
septa radiated after the manner of the spokes of a wheel. 
This I published in the 1 Transactions of the Devonshire As¬ 
sociation for the Advancement of Science, Literature, and 
Art,’ m 1868, in the continuation of my " Fauna of Devon,” 
section Spongiadse. Copies of this section I forwarded to 
several naturalists who 1 knew took an interest in the study 
of sponges, viz. our late friend Dr. Bowerbank, Mr. Carter, 
the Itcv. A. M. Norman, &c. 

The Rev. A. M. Norman says, in his article above referred 
to (p. 2(57), u Next Mr. Carter entered into a minute descrip* 
tion of the chambered character of the cliacoidal base, thus 
confirming Mr. Partitt’s observations, of which, however, he 
does not seem to have been aware.” 

But Mr. Carter had my paper in his hands, and might, I 
think, have credited me with this littU discovery. The struc¬ 
ture is so remarkable, and, I believe, so far is unique in the 
structure of the Sjwmgiada*. Had it not been for the Rev. A. 
M. Noiman's very dear and excellent paj>er, with the chrono¬ 
logical arrangement of the various articles that have been 
written on this ITaliphy*evna y I should not have observed that 
I had been so soon lost sight of. 

Before the departure of the Rev. A. M. Norman for Nor¬ 
way I wrote him to this effect, that all had not been discovered 
yet in the structure of this little sponge, at the same time 
giving him rough sketches of the discoveries. But before 1 
proceed to describe what I have observed, it may be as well 
to state that, although in a great many specimens the septa 
arc ladiated, some from a circular ring placed in the centre of 
the base of the test, from which from tour to eight radii diverge 
and meet the periphery, or the reverse of this, they either grow 
or are rather built up from the periphery towards the centre; 
this remains to be seen. Be this as it may, the radii arc 
sometimes enlarged at one end and sometimes at the other; 



of Haliphysema Tumanowiczii. 


89 


and there ore other specimens in close proximity to these that 
have the septa anastomosed, so that they do not radiate directly 
across from centre to periphery, or from the central ring before 
noticed, but they become divided into irregular compartments, 
somewhat after the manner of Mr. Carter’s fig. 7, pi. 4, 

* Annals,’ 1870 (vol. v. 4th series). In many specimens the 
radii join a central ring, which ring would appear at firet, and 
without examining a number of specimens, to be the base of 
the pedicel; but this is not the case, as the pedicel does not 
go below the top of the dome-shaped test. Tne radii, whether 
straight or irregular, rise from the base to the top of the inside 
of the dome, and converge round the orifice which opens into 
the pedicel. 

When the pedicel has been carefully removed from the top, 
there will be seen a smooth, white, calcareous-looking ring; it 
has the appearance of a fiat collar caving been let into the top 
of the dome. This, so far as I am aware, has not been noticed 
before. In all the specimens of Haliphysema Tumanowiczii 
that I have seen there is a rather deep depression in the top 
of the dome-shaped test, in the centre of which the white 
ring before mentioned is placed; and on this ring is the base 
of the pedicel. Taking, then, into consideration this white 
smooth ring, it being composed of finer materials than the rest 
of the test and of the depression in the centre of which 
the pedicel is placed, I cannot help thinking that there are 
provisions for a lateral movement of the pedicel when the 
organism is alive. 

If this is a true interpretation of the uses to which these 
peculiarities of structure are applied, I think we may claim 
for this little sponge something more that is unique iu this 
group of organisms. 

When Dr. Ilowerbank examined and described this species 
of Haliphysema he was not able to detect the “ pores, and, 
so far as I am aware, no observer has seen or described them 
up to this time. 

On a recent examination of my specimens under peculiarly 
good circumstances as regards light and definition I was en¬ 
abled to discover them. When the test is examined under 
the above conditions it is seen to be composed of chitinous 
fibres, some running parallel and others interlacing each other. 
It is in the interstices of these fibres that I discovered the 
pores, each pore being surrounded with minute grains of sand. 
Bo far as I could sec, the pores do not penetrate the entire 
wall of the test, but only the epidermis or outer layer of tike 
chitinous fibres; they are then lost in the substance of the wall 
of the test. 
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I hope these notes may prove intereating to those devoted 
to this branch of study, and that all that I have stated will 
soon be verified by other observers. 

I am, Gentlemen, 

Yours obediently, 

Exeter, May 10, 1878. EDWARD PaBFITT. 


PROCEEDINGS OF LEARNED SOCIETIES. 

GEOLOGICAL SOCIETY. 

May 9th, 1877.—Prof. P. Martin Duncan, M.B., F.R.S., 
President, in the Chair. 

The following comniunications were read :— 

1. “On the Agassizian Genera Amblypterus, Palaroniscuty Qyro- 
lepu , and Pyyopterus.” By Ramsay H. Troquair, Esq., M.D., 
F.R.8.E., F.G^S, 

The author s object in this paper was to discuss the characters by 
which the above genera of fossil fishes havo beon supjM>sed to be 
distinguished in the case of specimens from tho Carboniferous 
series. In Amblypterus he distinguished live types among the 
species referred to that genus by Agassiz, viz.:—I. Of A. latut; 
II. Of A. macropterns = genus Rhrthdolepis, Troseh.; III, Of A. 
striatus s* Cosmoptychius , g. n.; IV. Of A. mmoptcrus ®* genus 
ElonichthyS) Gieb.; V. Of A. punctatus = Qonatodus , g. n. In Pu- 
laaoniscus ho distinguished the following typos:—I. Of P, Frcie*~ 
lebeni ; II. Of P. Duvemoyi = genus Amblyjttcrus, Ag.; III. Of P. 
striokitus « genus Elonichthys, Giob.; of P. ornatistimm » Rhadi - 
nichthys , g. n.; VI. Of P. ylaphyrus =* AcentropJwrus, g. n.; VII. 
Of P. catnpterus « genus Dictyopyye, Egert. He further discussed 
at great length the characters and affinities of the genera Gyndepii 
and Pyyopterus, the former of which he regarded as untenable, on 
the ground of its being founded on fragmentary remains of fishes 
belonging to several other gonera; and the latter as divisible into 
tho following groups:—I. Type of P. HumMdtii , Permian only ; 
II. Type of P. Bucklandi = Elonichthys , Gieb.; III. Type of P. 
Grtcnockii =r. Nematoptychius, g. n. There are no Carboniferous 
species of Pygoptcrus proper. 

2. “ On the Circinate Vernation, Fructification, and Varieties of 
Sphennpteris affinis, and on Staphylopteru ? Peachii , Etheridge and 
Balfour, a Genus of Plants now to British Rocks.” By 0. W. Peach. 
Esq., A.L.S. ' 

The author noticed tho occurrence in tho Carboniferous shales 
near West Calder (Edinburgh) of abundant remains of tho fern 
doscribed by Lindloy and Hutton as PphcnopUrit affinity dwelling 
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especially on the circinate vernation and supposed fructification of 
the plant. With it were found many fragments of small flower¬ 
like parts, which had been referred to the genus Staphyhptms , 
Fresh the fructification especially resembling that ascribed to that 
genus. The author considered that in all probability the Staphy - 
lopUris was parasitic upon the Sphenopteris, perhaps after the fashion 
of Ouscuta upon flowering plants. 

3, 44 On the Occurrence of a Macrurous Deoapod (Anthrapalce~ 
mon Woodwerdi, sp. nov.) in the lied Sandstone, or Lowest 
Group of tho Carboniferous Formation in the South-East of Scot¬ 
land.” By Robert Etheridge, Esq., juu., F.G.S. 

After giving a detailed bibliography of tho Palmozoio Malacostra- 
ecus Crustacea, the author described tho remains of a small Crus¬ 
tacean from the lower group of the Carboniferous formation near 
Dunbar, and discussed its affinities and systematic position, which 
he regarded as being among the Macrurous Decapods, although tho 
absence of the e>es in the preserved specimens, and some other 
characters, rendered it doubtful whether it might not in some respects 
approach the Stomapoda. Its position among the Macrura seemed, 
however, to be established by tho well-(leveloped abdominal somites 
and tolson. He referred the fossil to Salter’s genus Anthrapalccmon, 
and named the species A. Woodwardi . 

4. 44 On the Htratigraphical Position of the Corals of the Lias of 
the Midland and Western Counties of England and of South Walos.” 
By R. F. Tomes, Esq. 

The' object of this paper was to give the precise stratigraphical 
position of the species of Liossic Corals collected by the author and 
bis friends in the districts above mentioned. He noticed 41 species, 
of which 15 wore described as new, namely:— CyeloliUs Anningi, 
Thecosmilia longiserxalis , Montlivaliia cyclalitts, Thamnastrcsa Ethe- 
ridgiiy TUeconjathus mucroiuita , Mondivaltia papyracra, and several 
others to which no specific names are attached, chiefly belonging to 
the genus ha strata. 

May 23rd, 1877.—Prof. P. Martin Duncan, M.B., F.R.S., 
President, in the Chair. 

The following communication was road :— 

2. 44 On tho Structure and Affinities of the Genus Siphonia” By 
W. 3. Sollas, Esq., B.A., F.G.& 

This paper contained, first, a full account of the history of the 
genus Mphonia, including a complete list of its described species, 
and, next, a description of it* general and minute structure. Its 
skeletal network was shown to consist of spicular elements belonging 
to the Lithistid type of sponges, and most closely allied in generio 
details to the recent form Disccdcmia poly discus. " Not only in this 
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character bat in every other, SipKonia was shown to approach Dieco- 
dermia so closely as to bo almost identical with it. 

The mineral replacements which have affeoted the eilioeous 
skeleton of JSiphonia were then considered: in specimens preserved 
in phosphate of lime from the Gault of Folkestone the spicules 
have undergone a replacement by calcic carbonate, while those from 
tho greensand of Haldon and other localities still possess a siliceous 
composition though the interior of the spicules has been dissolved 
away so as to enlarge the axial quadriradiate canal to a surprising 
extent; and the silica so dissolved has been re-depJwited on the 
exterior of the spicule, so as to fill up the interstices of the net¬ 
work, and in some cases tho cavities of the canal-system of the 
sponge. Thus, to some slight extent, these specimens may be said 
to have fossilized themselves. 

Choarntex was shown to be the deep-sea form of Siphonia % the 
latter characterizing Greensand deposits wliieh were laid down 
in depths corresponding to those in which existing Lithistids now 
flourish, while the former is characteristic of the Chalk which was 
deposited in a deeper sea. 

Tho paper concluded with a systematic description of the genus. 

June 6th, 1877.—Prof. P. Martin Duncan, M.B., F.R.8., 
President, in the Chair. 

The following communications were read:— 

1. 44 On the Bank and Affinities in the Reptilian Class of the Mo - 
sa$aurid<JBy Gervais.” By Prof. R. Owen, C.B., F.R.8., F.G.& 

The author stated that while the Mosasaurians had been origi¬ 
nally referred to the Cetacea by Camper, then to Crooodilia by Faujaa 
do 8t. Fond, and to tho Lacertilia by Cuvier, Prof. Cope hod recently 
thought he recognized in them Ophidian affinities, spoken of them 
as 44 Bca-serpents,” and formed of them an order called Pythono- 
morpha. He then discussed in detail the various characters presented 
by tii© remains of these animals, and arrived at the following con¬ 
clusions :—In the single occipital oondyle and the composite struc¬ 
ture of the mandiblo the Mosasaurians are Reptilian, as also in their 
procoelian vertebne; in the double occipital hypapopbyses, the 
bifurcate and perforate parietal, the presence of the 44 columella,” 
the composite formation of the suspensory joint of the tympanic and 
in the type of the tympanic, the frame of the parial nostrils, and the 
structure and attachment of the teeth they are Lacertian. In one 
special dental modification they are Iguanian, in another Monitorial; 
and their special group characters consist in the more extensive fixa¬ 
tion of the pterygoids and ossification of the roof of the mouth, the 
large proportion of the vertebral column devoid of zygapophyses, the 
confluence of the haemal arch with the centrum in oertain of the 
caudal vertebrae,* and the natatory character of the fore and hind 
]iml»s. These distinctive character^ did not appear to the author to 
be sufficient for ordinal rank, and with P. Gervais be regarded the 
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Mosoaatmdm as a family of Lacertilia equivalent to the Iguano* 
dontid© and Megalosaurid© in the order Dinosauria. The order 
Laoertili# among Reptiles, being equivalent to the order Carnivora 
or Form among Mammals, the Moaaaaurians would be the equi¬ 
valents of the Seals in the latter. 

2. M Note on the Occurrence of the Remains of Hymnarcto* in the 
Red Crag of Suffolk.” By Prof. William Henry Flower, F.R.8., 
F.G.8. 

The traces of Hyccnarctos described by the author in this paper 
consist of a right and a left first upper molar, which were obtained 
from the Red Crag of Waldriugfleld, and are so much alike, that 
but for the former being rather more worn they might have be¬ 
longed to the same animal. On comparison these teeth were found 
to show no appreciable difference from the corresponding teeth of the 
original specimen of IJywnarctos sivalenns from the Sewolik Hills, 
and henoe the author did not venture to regard them as represent¬ 
ing a species distinct from the Indian one. The author discussed 
tho synonymy of this species, which was first described by Falconor 
and Cautley, in 1830, under tho name of Ursu* rivalensis . The genus 
Ayriotherium was established for it by Wagner in 1837, and the 
names Amphiarctoa and Sivahrctos wore given to the genus by 
Blainville in 1841; but Falconer and Cautley’s name Hycenarctos, 
although certainly of later date, has beeu generally adopted. 
Remains of tho genus have been found in the Pliocene marine sands 
of Montpoilier (IT. insignia , Gorv.), and in Miocene beds at Sansans 
(if. hemicyon ) and at Alooy, in Spain. A nearly perfect m&ndiblo 
of if. sivaleneie has recently been obtained in its original locality by 
Mr, Theobald. 

8. “ On the Remains of Hypeodon, Portheua , and Ichthyodecta 
from British Cretaceous Strata, with Descriptions of new Species.” 
By & Tulley Newton, Esq., F.G.S., of H.M. Geological Survey. 

ffypaodm leweeiensie , as established by Agassiz in the “ Poissons 
Fossiles,” it appears includes two forms which are genetically 
distinct, and the author felt justified in adopting Prof. Cope's sug¬ 
gestion for their separation. It is proposed to retain the above 
name for the specimen upon which the genus and species was really 
founded, and to refer to the genus Portheus, Cope, the upper jaw, 
with large irregular teeth, which hod already been described by 
Dr. Mantell in 1822 as 44 an unknown fish/' To this the specific 
name of P. ManteUU is to be given. * Another maxillary bone from 
the Lower Chalk, characterized by its greater proportionate depth 
and the convexity of its dentary border, as well as by the more 
equal size of its teeth, it is proposed to name P. Datrieeiu 

A very fine specimen from the Gault belonging to this same 
genus was described in detail. This fish is closely allied to P. hstris, 
Cope, but differs in the form of its maxilla and premaxilla, and is 
chiefly remarkable for the peculiar incurving of the points of the 
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mandibular teeth. The parte of this specimen which are preserved 
are—both upper and lower jaws, parte of the palato-quadrate arch, 
of the hyoid bones, ethmoidal region, brain-case, Portheus 
g a ultima is the name suggested for this species. 

Hypsodon minor, Egerton, figured in Dixon’s ‘ Fossils of Sussex/ 
will now, it is thought, on account of tho regularity of its teeth, 
have to be placed in the genus Ichthyodectes , Cope. 

Another small mandible from tho Lower Chalk of Dorking, which 
is distinguished by tho regularity of its slender, incurved, and 
oblique teeth, it is proposed to call Ichthyodectes degans . 

June 20th, 1877.—Prof. P. Martin Duncan, M.B., F.ll.S., 
President, in the Chair. 

Tho following communications were read.— 

0. “ On tho Cretaceous DentaliadflB.” By J. R. Gardner, Esq., 
F.G.S. 

In this paper tho author described the Dentaliadm from the 
British Cretaceous rocks, of which ho enuinorutod the following 
species;— Dental ium deaasatum, Sow., and var. dlipticum , Row. 
(Gault); D . medium, Sow. (Gault, Greensand, and Grey Chalk); 
fh divisiensis, sp. n. (Upper Greensand) ; I), alatum, sp. n.(Gault); 
D. cyUndricnm, Sow. (Blackdown); D. acuminatum , sp. n. (Gault); 
I), suhtetragonum , sp. n. (Gault); D. tetragonum, sp. n. (Gault) ; 
Entails Meycri, ep. n. (Blackdown) ; and Gadus gaultinia , sp. n. 
(Gault). 

10. “ The Exploration of the OssiforouB Deposit at Windy Knoll, 
Castleton, Derbyshire, by Rooke Pennington, Esq., LL.B., F.G.8., 
and Prof. W. Boyd Dawkins.” By Prof. W. Boyd Dawkins, M.A., 
P.R.S., F.G.S. 

In this paper tho author gave an account of the results of a 
further exploration of tho ossiferous doposit at Windy Knoll. The 
section exposed included the following beds in descending order ;— 
Clayey debris without bones, probably quarry rubbish; yellow clay, 
with large blocks of limestone, &c., and containing bones of Bison, 
Reindeer, Hare, Wolf, Fox, and Rear; and stiff yellow loam rest¬ 
ing on the surface of the limestone. The bones and teeth of animals 
were generally perfect, and bad been buried in their natural posi¬ 
tions. The entire skeleton of a Roedeer was found in the tipper 
part of tho yellow clay. As the work proceeded the limestone floor 
descended rapidly, and the ossiferous olay increased in thickness 
from 8 to 21 feet; at the bottom it rested on loose fragments of 
limestone, Ailing a vertical shaft. The author concluded that the 
rock basin containing the ossiferous doposit was originally a swallow- 
hole, plenty of which occur in the immediate neighbourhood, and 
that the vertical shaft, filled with limestone fragments, probably led 
down into a cavern through which drainage took place. The rock- 
basin forming the mouth of the swallow-hole was lined with clay, 
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as is not uncommon, and then converted into a pool, in which the 
ossiferous clay was accumulated. The author noticed the geogra¬ 
phical changes which must have occurred in the district since the 
formation ot tho deposit, and indicated the proportions of the remains 
of young and old Bisons and Reindeer, which confirmed tho con¬ 
clusion arrived at in his former paper, that the Bisons were here in 
the summer and the Reindeer in the winter. He regarded the de¬ 
posit as of late Pleistocene age. 

11. u Description of tho Fossil Organic Remains from Bendigo,*' 
By M. Carl August Zachariae, 

In this paper the author described the fossils obtained by him 
from the slate deposits in the neighbourhood of the auriferous 
quartz reefs of Bendigo. He remarked on the absence of Trilobites 
and of Diplograptian Graptolites; Lingula is of very rare occur¬ 
rence, Mouoprionidian Graptolitos abound, bivalvcd Phyllopods are 
frequent, and there are doubtful examples of a Stomapod Crusta¬ 
cean. This last is described but not named. Tho Phyllopod is 
described as forming a now gonus named Alaocaris, The Lingula 
is identified with L. Ihivisii. Borne species of Sertularia are de¬ 
scribed as now under tho names of tf. australis , S. astrinis, S * 
truncus lapillantm , S. magna , and S. virgata. Of Graptolites the 
author noticos tho occurrence of gonothecte (?), and of the following 
species: — Graptolites Sedgtvickii , Graptohthus ( Didymogapms) pla¬ 
nus, sp. n,, G. extensus, geminus , sen'atulus , tripedes , sp. n., tetra- 
pleurus , sp. n., Murchison! , frutu'osus, pypneem, sp. n., campanula, 
sp. n., crass us, sp. n., bryomules , scopula , sp. n., spinifer , sp. n., 
quadribrachiatus and var. gracilis , octobrachiatus , Maclcuyi, sp. n., 
Hutchinsont , Bp. n., roseta , sp. n., briarevs , sp. n., Jilicatus , sp, n., 
Pythagoras , sp. n., cardunus , sp. n., stellatus , Bp. n., and trifarium, 
sp. n., and PhyllograjAus folium. » 

November 7th, 1877.—Prof. P. Martin Duncan, M.B., F.R.S., 
President, in the Chair. 

Tho following communications were read :— 

2. “ Notes on Fossil Plants discovered in Grinnell Land by Capt. 
H, W. Feilden, Naturalist to the English North-Polar Expedition." 
By Prof. Oswald Heer, F.M.G.8. 

Near Discovery Harbour, where HJtf.8. “ Discovery 99 wintered 
in 1875-6, in about 81° 45* N. lati, and 64° 45* W. long., a bed of 
lignite, from 25 to 30 feet thick, was found, resting unoonformably 
upon the azoic schists of which Grinnell Land chiefly consists. The 
lignite was overlain by black shales and sandstones, the former con¬ 
taining many remains of plants; and abovo these there were, here and 
there, beds of fine mud and glacial drift, containing shells of marine 
Mollusca of species now living in the adjacent sea. This glacial 
marine deposit occurs up to levels of 1000 feet, indicating a depres¬ 
sion and subsequent elevation of the region to at least this extent. 
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Remains of 25 species of plants were collected by Capt. Feilden, 
and 18 of these are known from Miocene deposits of the Arctio 
zone. The deposit is therefore no doubt Miocene, it has 17 
species in common with Spitsbergen (78° 79' N. lat.), and 8 species 
in common with Greenland (70° 71' N. lat.). With the Miocene 
flora of Europe it has 6 species in common; with that of America 
(Alaska and Canada) 4; with that of Asia (Saghalien) 4 also. The 
species found include 2 species of Equisetum , 10 Coniform, Phrag - 
mites ceningensis , Carex noursoakensis, and 8 Dicotyledons, namely, 
Populus arctica, Bet ala prisca and Bronijmarti , Corylus Maa/uarrii 
and insignis, CJlmus borealis , Viburnum Nordenskwldi t and Nymphcea 
arctica . 

Of the Conifers, Torellia rigida , previously known only by a few 
fragments from Spitzbergen, is very abundant, and its remains 
show it to have been allied to the Jurassic genera Phcmicopsis 
and Baicra , the former in its turn related to the Carboniferous 
Ci/rda\tes f and, among recent Conifers, to Podocarpu*. Other Coni¬ 
fers are, Thuiies Ehrensxvdrdi ?, Taxodium distichmn mioccnum 
(with male flowers), Pinus Feildeniana (a new species allied to P. 
strobus), IHnus polaris, P. abics (twigs covered with leaves), a species 
of Tsuga (Pinus Dicksoniana , Beer), and a white Spruce of the 
group of Pinus grandis and cariomrpa. Pinus abics , which occurs 
here and in Spitzbergen, did not exist in Europe in Miocene times, 
but had its original home in the extreme north, and thence ex* 
tended southwards ; it is met with in the Norfolk forest-bed, and 
in the interglacial lignites of Switzerland. Its present northern 
limit is 69J° N., and it spreads over 25° of latitude. Taxodium dis- 
tichum f on the contrary, spread in Miocene times from Central Italy 
to 82° N. latitude, whilst at present it is con fined to a small area. 

Betula Brongniarti , Ett., is the only European species from Grin- 
nail Land not previously known from the arctic zone. 

The thick lignite-bed of Grinnell Land indicates a large peat-moss, 
probably containing a lako in which the water-lilies grow ; on its 
muddy shores stood the large reeds and sedges, the birches, poplars, 
Taxodia , and ToreMm. The drier spots and neighbouring chains of 
hills were probably occupied by the pines and firs, associated with 
dins and hazel-bushes. A single elytron of a beetle ( Carabites Fed- 
denianus) is at present the sole evidence of the existence of animals 
in this forest-region. 

The nature of the flora revealed by Capt. Feilden’s discoveries 
seems to confirm and extend earlier results. It approaches much 
more closely to that of Spitzbergen than to that of Greenland, as 
might be expected from the relative positions of the localities; and 
the difference is the same in kind as that already indicated by prof. 
Hecr between Spitzbergen and Greenland, and would indicate the 
same kind of climatic difference. Nevertheless, the presence 
Taxodium distichum excludes arctic conditions, and that of the 
water-lily indicates the existence of fresh water, which must have 
remained open a great part of the year. Representatives of plants 
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now living exclusi voly in the arctic zone arc wanting in the Grin- 
nell-Lund deposits; but, on the other hand, most of the genera still 
extend into that zone, although they rango in Grinnell Land from 
12° to 15° further north than at present. 


3. “On our present Knowledge of the Invertebrate Fauna of the 
Lower Carboniferotts or (’alciferous Sandstone Series of the Edinburgh 
Neighbourhood, especially of that division known as the Wardie 
Shales, and on the first appearanco of certain Species in the Beds.” 
By K. Etheridge, Esq., Jun., F.U.8. 

The Calciforous Sandstone scries of the district described consists, 
according to the author, of two divisions:—the superior, or “ Cement- 
stone group/ 1 composed of .sandstones, shales, oil-shales. Borne thin 
coals, and a few limestoucs ; the inferior, or *< Bed Sandstone, M 
consisting of red and grey sandstones, conglomerates, marls, and 
conistnnos. The hitter are very unfossiliferous, an Entomostracnn 
(Estheria Peach ii) being the only fossil known from the Hod Sand* 
stone. In seme sandstones and shales at Clubbiedeun Iteservoir, 
placed w ith doubt nt tin* base of Ihe Cement-stone group, Lcpcrditia 
scotoburdigate axis and a crushed bivalve (Myalina ?) occur with 
Sphtnopttris ajfinis ; and a limestone belonging to tho same set of 
beds is almost entirely composed of Spiro this Micteris with S. car- 
Ionari us (?). In shales at Craigloekhart flill. Discina nitida , Lin¬ 
gula sqvamifnrmh (?) and tnytiloides, Aniftracosia nucleus, Avicida 
Uendersoni , and a new My ah n a occur. In the Wardio Shales at 
Woodhall Secpufites carbonarius , a species of (' 1 h<Hetes, a new species 
of Lain, Myalina crassa, var., a speries of Aviculopectcn, Schizodus 
Salteri, Pandora typica . Pleurotomaria manilifern* Murchisonia stria- 
tula (?), Bdhrophon decussala, var., a species of Conuhtria. Nautilus 
eariniferus , and a species of Orihoccms make their appearance, as¬ 
sociated with several of the previously mentioned fossils. This ap¬ 
pears to lie the richest deposit in tho w hole group; but a new species 
not found in it occurs elsewhere. Tho author has increased the 
known invertebrate fauna of tho Calciforous Sandstone group in this 
district from 20 to 30 species, most of which he describes and figures, 
end among them the follow ing are distinguished as new or undeter¬ 
mined i—CkcetetW) sp,, A vicula I lendersoni* Avicnhpecten, sp Anthrax 
eoptera obe&a, Myalina tvMameUo&a, Nucnknia Shafmani, Pandora ? 
typioa, Littorina ? mtoburdigalenm, Conularia , sp., and Ortkoecras, sp. 

From his investigation of these species he indicated the occurrence 
of at least three or four marine beds in tho Culoiferotis Sandstone 
series in addition to that mentioned by Mr. Salter, namely, at Craig* 
loekhart, at Woodhall, Water of Leith, at Drumlhetigh, which mitf 
he identical with the lost, and probably at Dean Bridge. Several of 
the species whioh occur low down in this series, attain their greatest 
development in, and are characteristic of, the Carboniferous Lime* 
rifone series. 

Ann. & Mag* N. Hist* Ser, fl t Vol % ii. 
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December 19th* 1877.—Prof. P. Martin Duncan, &.B*, FJtJ., 
President, in the Chair. 

The following communications were read :— 

1. On Argillomis longipennis , Owen, a large Bird of Flight, from 
the Eocene Clay of Sheppey.” By Prof. Owen, CJB., F.R.S,, 
F.G.8., &c. 

In this paper the author described some remains of a large bird 
obtained by Mr. W. H. Bhrubsole from the London Clay of Hheppey, 
consisting of parts of fractured humeri belonging to the right and 
left sides of the same species or perhaps individual, and including the 
head of the bone, with portions of the upper and lower parts of the 
shaft. The texture of the shaft, the thinness of its bony wall, and 
the large size of the cavity.recall tho characters of the wing-bones 
of the large Cretaceous Pterodactyles. The author indicated the 
characters which led him to regard the remains under consideration 
as those of a volant bird, most nearly approaching the genera P*U~ 
canus and Diomedea; and as the evidence derived from the cranium 
of Dasomis would indicate a bird too large to be upborne by wings 
to which those bones might have belonged, whilst the skull of Odonr 
topteryx is far too small to have formed part of a bird with wings 
as large as those of the Albatross, and Lith/jrnis and Pdargvrnii 
are excluded bv the characters of their remains, the author concluded 
that the bones obtained by Mr. Bhrubsole furnished indications of a 
new genus and species of flying birds, for which he proposed the 
name of Argillomis Imgipennis . lie regarded it as probably a long¬ 
winged natatorial bird, most nearly related to Diomedea , but con¬ 
siderably exceeding the Albatross (D. exulans) in size. The author 
remarked that the generic name Meyahmis , proposed by Prof. Seeley 
for the Lithomis emuianus . Bowerb., had been preoccupied by the late 
Mr. G. R. Gray. 


2. M Contributions to the History of the Deer of the Europetitf 
Miocene and Pliocene Strata.” By Prof. W. Boyd Dawkins* MJL* 
F.R.S., F.G.S. 

The author commenced by referring to the difficulties attending 
the study of the European Miocene and Pliocene Deer, and indi 
cated that the majority of the known antlers maybe referred to two 
categories—an earlier or Capreoline, and a later or type, 

To the Caprkoli he referred the following species :—Dicroeeros 
gans, Lart. ( = Prox furcatus , Hensel), Cervus dicranocero* , Kaup (in¬ 
cluding C. anoctro* and trigonoceros , Kaup), and CervuO Ma&mom, 
Gerv, (as (7. Bravardi\ from the Miocene, and Germs aastoefi#, 
Gerv., and C. eusanus , Croizet & Jobert, from the Pliocene. To Jfch* 
Axeidbs belong Cervus Perrieri , Cr, & Job. (including 01 miodormeii 
and pardinensisj of the same authors), 0. eiueriarum, Cr, k Job, 
( m O. rusoides , Pom,, and 0. peroUmeis and stylodus, Brat.), (7, 
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mUtomnsis, sp. n., and C. cylindroceros, Brav. (including C. gracilis , 
Brav.), all from Pliocene deposits. Besides these, the author noticed 
a species incsrlce sedis under the name of Cervus utraceros, Dawkins, 
which he regards as coming nearest to the Virginian Deer, or Caria- 
eou ( Cariacus virginianus). From the examination of the antlers 
of these species he indicates that in the Middio Miocene age the 
cervine antler consisted of a simply forked crown, whilst in the 
Upper Miocene it becomes more complex, although still small and 
erect, like that of the Roe Deer. In the Pliocene it becomes larger 
and more complex, some forms, such as the Cerims dicranios, Nesti, 
being the most complicated of known antlers. The successive changes 
are analogous to those observed in the development of the antlers of 
the living Deer with increase of age. Tn the Miocene we have the 
sero of antler-development, and the Oapreoline type is older than 
any other. The nearest living analogue of the Miocene Doer is, 
according to the antler, the Muntjak (Shjloreron), now found only 
in the oriental region of Asia, along with the Tapir, which also 
coexisted with Cenrus dinrtmrrros in the Miocene forests of Germany. 
The Pliocene Door, again, are generally most nearly allied to the 
oriented Axis and Rusa Deer, the only exception being Cervus 
cut anus, the antlers of which resemble those of the Roe, an animal 
widely spread over Europe and Northern and Central Asia. The 
alliance of these Pliocene Deer with those now living in the Indian 
region is regarded by the author as a further proof of the warm 
climate of Europe in Miocene times, confirmatory of the conclusions 
arrived at by Nafmrta from the study of the vegetation. 


3. 44 On the Occurrence of Branchipus (or Chiroctphalus) in a 
Fossil State, associated with Archatoniseus and with numerous Insect- 
remains hi the Eocene Freshwater Limestone of Gurnet Bay, Isle of 
Wight.” By Henry Woodward, Esq., F.R.S., F.G.8. 

The remains of Crustacea and Insects notioed in this paper were 
obtained by Mr. E. J. A’Court Smith from a thin bed of limestone 
belonging to the Osborne or St. Helen's series at Thorness and 
Gurnet Bay in the Isle of Wight. The collection is the result of 
about 20 years* work. The insect-remains comprise about fifty 
specimens of Diptera, including wings of Tipulid® and Culidd®, 
and the pupa apparently of a Gnat, one wing of a Hemipterous 
insect, and a flattened Homopteroos insect identified by Mr. F. 
Smith with Triecphora eanguinolenta ; two specimens referred to the 
Lejndoptarotls genus Liihosia ; only three Orthoptera, one a Qryllo ~ 
ktlpa, the Other two belonging to a Grasshopper; thirty-five Hymeno- 
pterons wings, thirty-three of which are referred to Ants of the 
genera JUyrmica, JFbrmica, end Oamponotus ; twenty-three examples 
rf Neftroptera referred to Terms*, Ptrfo, LiMlula, Agrion , Fhry- 
ganm, and ifemerobius ; and twelve of Coieoptera, including species 
of Sydimhitius, Dyticus, CarmUo, Anobtum { Dorms, and Stephg- 
Hm. There were also two Spiders. Several species of bivalved 

7 * 
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Entomostraca have also been obtained* from these deposits, and 
identified by Prof. Rupert Jones. Of the Branohipod Crustacean 
both sexes are fossilized and beautifully preserved, the males show¬ 
ing their large clasping antennae, and the females their egg-pouches, 
with large and very distinct disk-like bodies representing the com¬ 
pressed eggs. Dr. F. Goldenberg not ices a fossil from the Coal- 
measures of Saarbriick which he regards as a Brauchipod, and 
describes aud figures under the mime of Branchipusites (rect& 
Branrhipoditrs) anthra<inas; but this interpretation of it is at least 
doubt tul. The author mimes his species Bra nebpod it e$ vectennis. 
The laopods accompanying this species arc referred to the genus 
'Areharoniscus,, M.-Edw., and one of them is identified with the 
Palceontscus Bronyuiarti of Milne-Edwards. The other is probably 
a new &peciea, perhaps nearly allied to the existing Bpharoma 
gerratum. 


February Gth, 1878.—Prof. P. Martin Duncan, M.B., F.R.S., 
President, in the Chair. 

The following communications were read :— 

1. “On some Foraminiferu from Pleistocene Beds in Ischia.” 
By M. Ernest Yanden Broeck. Preceded by some Geological Remarks 
by A. W. Waters, Esq., F.G.S. 

In this note Mr. Waters referred to certain fossilifmms deposits 
occurring at various elevations in the island of Ischia, tho oldest 
being a clay found up to 1800 feet on Monte Buccto, whilst the 
others may bo classed with raised beaches. Those deposits have 
been already noticed by Sir Charles Lycll, who obtained from them 
twenty-eight species of shells, all, with one exception, identified by 
Desha}es with reccut species. M. Fonseca has given n list of ten 
species of shells from the Buceto beds, and to these Mr. Waters has 
addod ton more, all now living in the neighbouring sea. A portion 
of marl forming the matrix of one of these shells was sent by Ad*. 
Waters to M. Yanden Broeck, who found in it twenty-seveij species 
of Foramiuifera, with respect to which he remarks that this fauna 
has a more recent facies than that of the true Subapennine deposits, 
all tho species being now living cither in the North Atlantic or 
Arctic ocean, and nearly all in the Mediterranean. Tho presence of 
Lagena and of some other forms, however, indicates closer relations 
with the northern oceanic fauna than with that of tho warmer 
Mediterranean. The Foraminifera from Ischia are generally of 
small size, probably indicating unfavourable conditions. The deposit 
containing them was probably formed in not very deep water, and 
moro recently than the true Subapennine deposits; and the small size 
of most of the specimens, and the predominance of northerndformi, 
would seem to show that the deposit took place when the r*r 
frigerating influence of the glaciers was beginning to be felt 
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% f< On the Influence of the Advent of a Higher Form of life in 
modifying the Htructure of an Older and Lower Form.” By Pro¬ 
fessor Owen, C.B., F.E.8., F.G.S. 

In this paper the author, after referring to the goneral question 
of the modi fit-at ion of the structure of organic forms produced by 
the action of external influences, indicated that, in connexion with 
this* changes in the nature of the prey of carnivorous animals ought 
to be taken into consideration. He inferred that cold-blooded 
aquatic animals formed a much greater proportion of the food of 
Mesozoic than of Neozoic Crocodiles, and pointed out as connected 
therewith the well-marked distinction between the amphiendian and 
proooelian type of vertebras respectively characteristic of the two 
groups. The prococlian character of the trunk-vertebr® better 
adapts that part of the body to be sustained and moved in air, and 
may be connected with the incoming in Tertiary times of mam¬ 
malian prey inducing the Crocodiles to rush on shore. The Meso¬ 
zoic Crocodiles were encased in a much stronger and more complete 
dermal armour than their successors, doubtless for their protection 
from the great Ichthyosaurs, Pliosaurs, &e., which coexisted with 
them; but- as those passed away at the close of the Secondary 
epoch, the armour of the procmlinn Crocodiles has become more 
scanty, and the diminution of weight and rigidity thus caused would 
favour progression in air, and the rapidity of movement required for 
capturing mammalian prey on land. The difference in the position 
of the paluto-nares, and in other related gular and palatal structures, 
between the Mesozoic and Neozoic Crocodiles is apparently connected 
with the power possessed by the latter of holding submerged a 
powerful mammal without permitting the access of water to the 
posterior nostrils and windpipe of the Crocodile; and honce the 
author is inclined to ascribe a fish-diet even to those massive-jawed 
Crocodiles from the Purbock (such as Goviopholis crassiderts and 
simus), which in some respects might seem fitted to grapple with 
large aud active mammals. The small size of the upper temporal 
apertures in Tertiary and existing Crocodiles is regarded by the 
author as a further proof in the some direction; these apertures ore 
reduced by the progressive increase of the osseous roof of the 
temporal vacuities, which again is correlated with increase in the 
bulk and power of the temporal muscles, the main agents in biting 
and holding. The differences in the length and strength of the 
jaw* as a rule, testify in the same direction. Further, the fore limbs 
in Mesozoic Crocodiles are shorter than in Neozoio species, indi¬ 
cating that the former were more strictly aquatic in their habits, 
the fore limbs in all Crocodiles being closely applied to the body 
during rapid swimming, and small limbs being less obstructive than 
larger ones. On the other hand, they would be less efficient as a 
means of progression on land; and hence it may bo inferred that the 
advent in Tertiary times of mammals frequenting the water-side, 
tempting the Crocodiles to make a rush upon the land to seize suoh 
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passing prey, would lead to such strenuous action of the fore limbs 
as would ae poind for the increased site and power of those organs 
in the Neozoic species. The author concluded with some remarks 
upon influence of the above considerations upon our views as to 
thejflmeric divisions of Crocodiles. 

3. 44 Notes on a Crocodilian Jaw from the Coral Bag of Wey¬ 
mouth.” By K. Tulley Newton, Esq., F.G.8., of H.M. Geological 
Survey. 

In this paper the author described what he believes to be a frag¬ 
ment of the lower jaw of a Crocodilian, obtained from a greyish- 
brown sandy grit, probably belonging to bed 3 of Messrs. Blake and 
Hudleston’s Sandford-Castlo section. The specimen measures about 
11 inchos long, and includes portions of both rami. The right 
ramus contains the remains of 12 alvooli, some of which, notably 
the first, second, fourth, and fifth, contain fragments of teeth, which 
appear to have been directed very' obliquely outwards and forwards. 
The portion of the left ramus preserved gives indications of 14 or 16 
teeth. An impression of a tooth in the matrix gives a length of 1$ 
inch for the crown of the larger teeth; their section was nearly round; 
but a young unusod tooth is slightly compressed, with a distinct 
ridge running down each side and two smaller ridges on the inner 
surface. The general surface of the crown was covered with fine 
but distinct longitudinal ridges. The median area has a spindle- 
shaped portion separated from the rest by deep grooves, the surface 
of which is longitudinally grooved ; and this character, according to 
the author, does not occur in either of the genera mentioned by M. 
Deslongchamps. 

4. “ Note on Two Hkulls from the Wealden and Purbeck Forma¬ 
tions indicating a new Subgroup of Crocodilia.” By J. W. Hulke, 
Esq., F.R.8., F.G.8. 

The author described a Crocodilian skull obtained hy Mr, B. 
Willett, F.G.8., from the Hastings Sands near Cuckfield, m Sussex, 
and identified by that gentleman with (roniopholw craseiden*, Owen, 
and another from the Purliecks near Bwanage, in the collection of 
the British Museum, which he further compared with a third speci¬ 
men from Brook, in the Isle of Wight. He had little doubt that 
Mr. Willetts specimen had been correctly identified, and thought 
it and the Brook skull were probably specifically identical. All 
these skulls belong to a group intermediate between the Mesosuehia 
and Eusuehia of Prof, Huxley. In the constitution and position 
of the palato-nares they most nearly resemble Metriorhynchm Blab** 
villii, Desl., among the Mesosuchia. The general contour of the 
skull resembles that prevalent in the typical Crocodiles, such as 
Orocodilu* rhombifer. In the arrest of the nasal hones short of 
the anterior nares they rather resemble Gaviati* , and still more the 
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Bornean RkynohosuehwSchegdit ,as also in the form of the palato-nares. 
From the combination of characters presented by these Crocodiles 
{which the author regards as representing two species of Qoniopholis) 
and their geological age, the author proposes to place them in an 
intermediate subgroup, which may l>e designated Metamesosuchia. 


MISCELLANEOUS 

Oh the Classification of the Stelfcrida. 

By M. C. VieuiBE. 

la the various classifications of the group Btcllerida, authors have 
chiefly made use of characters furnished by the external skeleton 
and the various accessory products, spines, granules, &o. which 
cover it. It appears to me that, without neglocting the data fur¬ 
nished by their examination, more precise characters may be derived 
from the teeth themselves and the internal parts of the skeleton, 
particularly the inierbrachial arches and especially the piece whiob 
supports the teeth and which I therefore name the odontophore* 
The intorbrachial arches have been figured in somo genera, but the 
odontophores have never attracted particular attention; and, finally, 
it was not known that in the ambulacra of some Btellerida there 
are circlets of calcareous spicules analogous to those found in 
Echinoida, although not presenting the same regularity. 

Such investigations cannot be conclusive unless they apply to a 
great number of genera. M. Perrier placed at my service all the 
disposable duplicates of the collection of the museum, and I have 
also been ablo to study several types in the living state at H. 
Lacaxe-Dutliiers’s laboratory of experimental zoology at Itoscoff. I 
have thus brought together thirty-seven species belonging to twenty- 
seven genera distributed in the different families; and the following 
axe the results at which I have arrived* 

In the first, place we recognize the great and profound separation 
between the Aaieriadm on the one hand, and all the other families 
of the group on the other. In all the Asteriadac the teeth are 
absolutely truncated on the mouth-side, aud repose by a flat surface 
Upon the odontophore, which is massive and presents on its lower 
flaoe a double inclined plane in relation to the teeth. The latter, 
therefore, considering the extent of the surfaces in oontact, can 
have little or no movement. The types examined are Asterias 
gktdaU*) St i chaster aurantiacus, Pycnopodia hdianthoidcs > and 
BeUaster helianthus, microbixtchia , and Kubinyi, The form of the 
teeth is the same in all cases, as also that of the odontophore in the 
first three genera. It therefore does not appear to me possible to 
separate the genus Pycnopodia from this family, as proposed by Hr. 
Agassis, and to approximate it to Solaster papposut , which differs 
profoundly from it. In the genus lldiaster the odontophore is oer- 
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tftiuly the same; but to give more solidity to the oral ring, which ia 
formed of very small pieces, it is soldered to a larger piece situated 
behind it, and on the oral surface of which it forms a projection 
winch enable.* it to be ca-dh recognized. 

Taking to the other families wo find that the teeth, which are 
mole 01 less st.iut and more or le^s pointed, are never absolutely 
tiuncated on the oral bide, and that, in the general plan of the 
mouth, the) have acquired a preponderance over the first ambu- 
lacral pieces, v\ kilst the reverse the rase in the w hole family 
Asteriadm. 'idle odontophore, which ib almost simple in the Echi- 
lmsteiuhe, in which the teeth are very feeble, appear* every wider© 
else composed of a body and two more or less prominent small 
apophyses having articular surfaces. These apoph)ses tit into the 
cavities which result from the coulesieuee ot the Inst ambuhicral 
and intcrumbulaeral pairs; and in this wav the teeth, instead of 
resting upon one plane, arc free to oscillate round these apophyses. 
Peculiar muscles give rise to the movements of separation and 
ttppioximotion of each pair of teeth. 

The following are the new groupings that I propose (the names 
of the species examined are placed in parent hoses):-- 

The genera Kchin'tsfcr (h\ sepositus) and Crihrellu (0. aculata) 
belong to tho same family (Echinasteridm), which ia clearly dif¬ 
ferentiated from the rest. The genus Mithrodia (M. claviyera), 
which approaches them, must nevertheless, 1 think, be separated 
from them and form the t \pc of a family, Mithrodidus which also 
has affinities with the Linckmdte. 

So/aster pappose a and *V. endrea, contrary to the opinion of Mr. A. 
Agassiz, are eoitainl) two species of a single genus. Their affinities 
are with Acantkaster (.1. tehintU*)* with which they must form a 
family (Solas! eridm). The Lmckiadcr, from which I separate the 
genus Fromia (/'. millrpordla), are enriched with the genus C7/<e- 
taster (C. lonyipes). ‘which formed part of the AstropeotinidflB. A 
great division must bo established in this family : on the one hand 
the genera Ophidiaster (0. pyramid a (as and 0. ophidianus ) and 
Scytaster (S, vurio/atu*) ; on the other the genera Linckia (L. 
miliaria and L. diplo.r) and Chvtaster. In the former group the 
pieces that M. Oaudry called “ interambulacraires internes,” instead 
of going from the ambulacral piece to the second row from the fur¬ 
row, pass to the third, the pieces of which are larger : we cannot 
therefore assign them a serial number. 

In the Goniastcridm there are, no doubt, great divisions to be 
made ; unfortunately J have only been able to examine too limited 
a number of types. However, I shall separate Pentnyonasler (/\ 
astroloyorum), with which J unite Ftvmia, from the rest of the 
family, in which I leave the gonera Pentaceros ( P . reticulatamuri- 
catuSy and turrit us), Anthenra (A, articulata) f Gonioditcue (&, Pleya- 
ddlce), Culcita ( V . Schmideliam ), and Gymnanteria ( 0 . carinifera). 
But, I repeat, the study of other genera will introduce new 
groupings. 



Miscellaneous* 


m 

Ih© Aateriuida* include Asterina (A , gilbosa and A , calcar) and 
Palmipm. Palmlpcs membra naceus is very distinct; but P. injla - 
tus very dourly allies t)u* genus to Aster inn unrl even to Porania 
{P, pulvUlns), which l piopoao to unite with this family, and 
Which, in the classification of Muller and Troschtd, formed, with the 
Gymnasts ri<r, the genus AsUropsis. The Gymnasteriiv, on the con¬ 
trary, belong, ua we have ween, to the family Goniasteiidos, as is 
shown by the structure of their dentary apparatus and the presence 
of spicules in their ambulacra. 

The Astropeetimdu\ reduced to the genera Astropeetm (A.auran- 
tiacus\ Luidia (L. dathcala), and CU nodisc as (G\ rcrniculatus), form 
a very natural fuiuil) ; hut v\o must completely separate from them 
the genus Archa*ter % or, ut any rate. A, ty picas and angulatus , 
which, for the present, remain perfectly isolated. 

1 have been unable to study any specimens of the other families, 
and therefore preset vo an absolute silence upon them, except to say 
that, fiom an attentive leading of M. Sara's memoir and an examina¬ 
tion of his plates, 1 hn\o arrived at the conviction that, in spite of 
iU two rows of ambulacra and its other peculiarities, the genus 
Brisinga ought to he approximated to the AMtcrmdm. Perhaps 
the odontophore may have undergone some such modification us it 
presents in IJ diaster , although the figure does not prove much in 
this respect, but the tooth arc certainly the tooth of Asteriadae. 
This would be confirmatory of the opinion which led M. Perrier to 
believe in the presence in Brisinya of crossed pciieeUarhe, which 
ho regards as characteristic of the Astoriadflc,— Comptes liendas , 
March 11, 1878, p. 081. 


On the Aerial Respiration of some Brazilian Fishes . 

By Prof. Joitrrt, Keport bv Prof. Milxe-Kd wards. 

M. Johort, Professor at the Faculty of Sciences at Dijon, and at 
present in Braxii, was commissioned by His Majesty Don Pedro to 
make vaiious zoological investigations in tho valley of the Upper 
Amazon, a region the study of which was commenced some yeais 
ago in a brilliant fashion by Agassi/.. We have as jet no inhuma¬ 
tion with regard to the general results obtained by M. Jobert, who 
was at Tubaliuga, near the frontier of Peru, in the month of Sep¬ 
tember lost; but, recently, the Emperor of Brazil has addressed to 
the Academy, through General Morin, a memoir by this traveller 
upon a spocial subject of very considerable interest, namely, tho 
peculiar mode of respiration of several freshwater fishes inhabiting 
that part of South America. 

In a previous memoir M. Jobert had made known the occurrence 
of an aerial respiration in Callichthus asper, a Siluroid fish which 
inhabits the environs of Bio do Jsneito, and which has tho power 
of living for a long time out of water. Like the common Loach 
(Gdhitis fassilh) of Europe, this Oallichthys frequently swallows 
bubbles of air, partly absorbs the oxygen from them by the walk of 



MmtUanmu. 


Wo 


its digestive tube, and by the same course excretes carbonic acid 
gas, which is afterwards evacuated by the anus mixed with the on* 
absorbed nitrogen. There is consequently in these animals, which 
also respire by means of branchise like ordinary fishes, & comple¬ 
mentary respiration analogous to the pulmonary respiration of the 
terrestrial Vertebrate, but having its seat in the intestinal nasal; 
and M. Jobert has ascertained that in the Callichthy « this tabs pre¬ 
sents in its anatomical structure peculiarities in connexion with this 
exceptional function. 

In fact, M. Jobert has found, in the tubhuninal portion of the 
intestine of this fish, a multitude of filiform appendages, arranged 
in tufts on the free surface of the mucous membrane, and composed 
essentially of blood-vessels. Up to a certain point these tufts are 
comparable to the respiratory organs discovered by Reaumur in the 
rectum el certain larvae of insects, and formed by prolongations of 
the tracbeary system. J ust as these internal branchiae enable the 
Libellulm to live in the water during the first period of their ex¬ 
istence, the sanguiferous appendages of the intestinal coat of Cal- 
UcKthi/s serve to maintain an accessory aerial respiration in those 
aquatic animals. 

In the memoir upon which the Academy has commissioned us to 
report, M. Jobert makes known the occurrence of a more or less 
analogous aerial respiration in several other fishes, the habits of 
which be has had the opportunity of studying in the valley of the 
Upper Amazon♦ These animals live in stagnant water, the tem¬ 
perature of which often exceeds 40° C. (104° F.}; but this medium 
does not suffice to support their respiration, and they are obliged to 
oome frequently to the surface to draw in air from the atmosphere. 
Sometimes, even, the drought drives them from their ordinary abode, 
and they are scon making journeys by land, of gr eater or lees length, 
in search of more favourable localities; when thus engaged they 
crawl along the ground by means of their pectoral fins. Some of 
these fishes are peculiar spociea of Caltichthys, and, like tho aiper 
of liio de Janeiro, they have the faculty of respiring in two modes— 
respiring the air dissolved in the circumambient water, and which 
comes in contact with their branchiae, and respiring also the atmo¬ 
spheric air which is introduced by deglutitiou into their digestive 
tube, traverses that canal throughout its whole length, and, after¬ 
wards escaping by the anus, produces a sort of continual bubbling 
in the water. M. Jobert had not at his command the necessary 
means for determining with precision the chemical composition of 
the gas which is thus evacuated; but he was able to ascertain that 
this fluid contains a large proportion of carbonic acid, and that it is 
less rich in oxygen than atmospheric air. Lastly, on studying ana¬ 
tomically the vascular tufts which clothe the walls of the intestine 
in which the air, in passing, loses oxygen and becomes charged with 
carbonic acid, M. Jobert ascertained that many of these sangui* 
terone appendages originate from adjacent veins, in the same way 
as the afferent vessels of a lung. * 
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Other fishes of the Upper Amazon belonging to the genus Dorai, 
and living in the tame waters, resemble the species of CaUidUkys 
m their mode of aerial respiration, as well as in the structure of 
the mucous coat of the intestine in which this function is performed; 
and M. Jobert has ascertained that nearly the same tiling takes 
place in the fishes known as Hypottomi. These animals also inces¬ 
santly swallow air, and their intestine, into which the air is thus 
introduced, is almost equally rioh in blood-vessels; but the air 
which has served for the intestinal respiration of the Hypontomi is 
not evacuated by the anus, and returns towards the mouth, to be 
expelled either by that orifice or by the branchial apertures. Urn 
complementary' respiratory apparatus thus formed appears to be less 
perfect than in Callichthys : and, moreover, M. Jobert has ascer¬ 
tained that the Hypo$tomi are incapable of living so long out of the 
water as these latter fishes; they die within from five to seven 
hours. 

M. Jobert has further ascertained the existence of a oomplemental 
aerial respiration in SwJit giycts and in certain Erythrini of the 
Upper Amazon ; but in these fishes it is no longer the intestine that 
plays the port of lungs, but the so-called swimming-bladder as 
the seat of this function. Ichthyologists know that in the Ery¬ 
thrini this pneumatic sac, which communicates with the outer weSdd 
by means of the oesophagus, is furnished internally with little 
alveolar chambers; but the walls of these cells, which had been 
studied only in animals preserved in spirits, were regarded as simple 
membranous folds, and in consequence most physiologists denied 
them the characteristic structure of a lung. M. Jobert has removed 
all uncertainty upon this point; he has ascertained that in these 
Erythrini there is really an aerial respiration which gives these 
fishes the power of living for a long time out of water, that these 
animals regularly renew the air contained in their pneumatic bladder, 
and that the walls of this organ arc richly provided with blood¬ 
vessels, most of which originate from the venous system. Lastly, 
M. Jobert has ascertained experimentally that, by obstructing the 
canal by which this organ communicates with the atmosphere, the 
asphyxia and death of the fishes just mentioned are produced. 

But all the fishes designated by zoologists by the generic name 
Brythrinu* do not enjoy the faculty of living in this way out of the 
water. M. Jobert has found that the Erythrimta trachina of the 
Amazon is in this ease; and this exception seems to corroborate the 
conclusions of the author aa to the functions of the so-oalled swim¬ 
ming-bladder in the other Erythrini ; for in the fish just mentioned, 
It, Jobert has ascertained that the cells and the venous network, so 
highly developed in Erythrinua tmniatm and E. brasiliensis, are want¬ 
ing, and that the walls of the pneumatic sac are smooth. 

We see therefore that the journey of M. Jobert in the valley of 
the Upper Amason has already furnished physiological zoology 
with very interesting facts, which establish new bonds between the 
ordinary fishes, the tapidosirens, and the perennibranchi&te Be- 
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trachia*, which possess at the same time branchiae and ordinary 
lungs. The observations of M. Jobert on tho intestinal respiration 
of Callirkthifs are equally important.— Comptes Rendus, April 15, 
1878, p. 1X15. 


Fossil Mummed from the Jurassic of the Rocky Mountains* 

By Trot. O. C. Marsh. 

One of the most interesting discoveries made in the Itocky- 
Mountain region is the right lower jaw of a small mammal recently 
receive! at the Tale-College Museum. The specimen was found in 
the AtUtHtowurus-hwls of tho Upper Jurassic, and the associated 
fossils arc mainly Dinosaurs. 

Dnjolestes priscus, gen. ct sp, nov. 

This specimen is in lair preservation, although most of the teeth 
have been broken off in removing it from the rock. The penulti¬ 
mate molar, however, remains. The shape of the jaw, and the 
position and character of the teeth, show that the annual was a 
small marsupial, allied to the existing Opossums (Didelphidct). Tho 
tooth preserved has the same general form as the corresponding 
molar of VhirotucUs variegutits, Illigor. The angle of the jaw ia 
imperfect, but there are indications that it was iullected. 

The principal dimensions of this sj*eoimon arc as follows:— 

millim. 


Space occupied by sov'*n posterior teeth. 12*5 

Depth of jaw below last molar . 44 

Transverse diameter . 1*8 

Height of crown of penultimate molar. 2*0 

Transverse diameter . 1*5 


Tho present specimen indicates an animal about, as large as a 
weasel. It. is of special interest, as hitherto no Jurassic mammals 
have been found in this country.— American Journ . Sd. $ Arts, 
June 1878. 

Yale College, New Haven, May 13, 1878. 


On a rare Form of the Hepatic Organ in the Vermes. 

By M. J. Chati5. 

In most Vermes, the liver, represented by a cellular layer which 
lies on the wall of the intestine and covers it for a greater or less 
extent, seems to differ profoundly from the same organ in the 
Mollusca, Crustacea, &c. 

The examination of certain types shows, however, that this dis* 
tinction ia far from being ho absolute as might be imagined at first 
sight; and in some Annelids belonging to tho Hirndine® ( PcntohdeUd) 
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or to the OhflBtopoda (Aphrodite) the biliary secretion tends to 
become localised in small cioca inserted upon the sides of the intestinal 
canal. These cases, however, which are almost always coincident 
with particular states of the digestive tube, arc too raic and too 
imperfect to evidence a tine morphological relationship with tho 
arrangements proper to the higher Invertebrata. The latter are, 
on tho other hand, realized in all their essential character!* in a 
Helminth which I have lately been enabled to study, and the ex¬ 
amination of which is most instructive m this point ot view. 

This Nematoid worm, belonging to the group Agamonema, Dies., 
lives encysted in the muscles of various fishes, and was Rent to me 
by M. H. Filhol, who obtained several examples of it during his stay 
in Campbell Inland. In this species the initial or oesophageal region 
of the digestive tube is rather slender, and presents no other glands 
than small follicles of irregular contour and containing a viscid, 
hyaline liquid, in which art scattered fino greyish granules. Tho 
middle intestine, which follow^ is easily recognisable by tho differ¬ 
ence of its diameter from that of the preceding portion ; but this 
difference is due less to a considerable increase in tho calibre of the 
intestinal canal, than to tho development of an exterior brownish 
mass which surrounds it and seems to become confounded with it. 

If this mass be torn to pieces and observed with a power of 120 
and then of 300 diameters, it is found to be composed of glandular 
tissue. It consists, in fact, of a multitude of cava bounded by a fino 
mom lira no which is slightly thickened at the periphery: in their 
interior appear a great number of rounded, brownish or yellowish 
granules; the absence of epithelial element* is easily explained by 
the state of the animal. 

The structure ot the organ, recalling in nil its principal features 
the constitution of the liver in the Crustacea and Mollusea, and its 
relations like those which the organ affect* in some of them (Rquil- 
lidoe, &c.), obliged us to consider it as a new form in the Vermes, 
atad show that, if most of these animals diverge in this respect from 
the other In vert ebrata, there are some ne\ erthcless which approach 
thorn, and like them possess a true hepatic gland .—Oomptes litnxdus^ 
April 15, 1878, p. 974. 


Wortelia, a new Genu* of Annelids, erroneously regarded as Embryos 
of Terebelbe. By M. Giaru. 

In 1845, after describing and figuring the transformations of 
TerebeUa n^bufma, Mont, M. H. Milne-Edwards said that ho teas 
inclined to believe that, from ignorance of these metamorphoses, the 
lame of TerebelUs might have been taken for distinct types, and 
thus the. number of genera might have been uselessly increased. 
Since then the larvse of the Annelids have been much studied, and 
the opposite mistake has rather been made, chiefly owing to these 
studies having been direoted too much to larvae captured in tho 
muslin not, and too little to the more difficult task at rearing tho 
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animal* from the eggs. It is thus that Clapar&de, in his 4 BeobaCh- 
tungen iiber Anatomie und Entwicklungsgesohichte wirbelloaar 
Thiere an der Kiiste von Normandie angest©!!^ (pp. 63-69, pi. viii. 
figs, 12, 13, and pi. ix.), describes and figures, as stages in the 
evolution of Terebella eonehilega , some young Annelids which really 
have no genetic connexion with this type. 

M. Giard has recently found the same Annelid at Wimerenx. 
It lives in the adult state uj>on the IIydroid Laomedea gelatino$a % 
on the branches of which tun nil transparent projecting tubes may 
often be found, although, as they exactly imitate the gonotheo© ot 
the Hydroid, they may easily escape observation. Each tube is in- 
habited by a pretty transparent Annelid, which only differs from 
the supposed embryo of Terebella eonehilega (Clapar^de, pi. ix. fig. 6) 
by having its seven tentacles noarly of equal length, at least the 
median one does not nearly so much exceed the six lateral tenta¬ 
cles in length. The presence of the generative products in many 
individuals proves that they ore adult. The existence of volumi¬ 
nous otoeysts precisely like those of Mollusca, and the arrangement 
of the tori uncinujeri at the extremity of tho ventral cirri of the 
posterior part of the body, lead to the location of this Annelid in a 
new genus much farther removed from tho Terebella? than might be 
supposed, and presenting affinities with several families of Poly- 
chiota. This genus M. Giard names Wart el ia, in honour of one of 
his pupils, M. Adolphe Wartel, who discovered the Annelid on the 
Laomedea at Wimereux ; the species is named W . gomtheca, in 
allusion to the curious mimicry above mentioned. Ttys arrange¬ 
ment of the tubes of Wartelui also gives them a certain resemblance 1 ’ 
to the tubieolar Itotifera. 

This discovery leaves the embryogeny of Terebella conchilega com¬ 
pletely unknown ; and the best observations which we possess on 
the development of Terebella are those of Milna-Edwards on T, 
nebulosa , Mont. 

Wartelia is probably allied to a tubieolar Annelid of the Medi¬ 
terranean described by Busch*, and to the genus Lumara of Stimp- 
son f. Perhaps also the larva figured by Agassiz $ as the embryo 
of T. fulgida , Ag., is the embryo of a form allied to WaritUa .— 
Comptu Hendus, May 6, 1878, p. 1147. 


On the Mollueean Fauna of New Guinea. 

By M. C, TAPPAKojra-CAjrxra. 

The author gives the following as the results of his examination 
of the Papuan Mollusca and especially of a fine collection of 380 


• Beob. uber Anat. und Entw. eirager wirbeil. 8eethiere (Berlin. 1881). 
p. 71, ul. xi. fig. 7. 

t Marine Invertebrates of Grand Manan, p. 30. 
t “On the Young Stan, of a few Annelid.,” Ann. Lye. Nat. Hi*. 
New York, toJ. nu. pp. 820, 821, pi. t«. %*. 19,19o, 
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species formed at Pori Dorey by M. Ra&ay and now in the Fade 
Museum. 

Five sixths of X. Raffray'e collection consist of marine (faitero- 

E ds; a few terrestrial Pulmonata and fluviatile forma and eighteen 
valves complete the collection. 

Among the marine sheila nearly all the great Lamarckian genera 
are represented. The genera Conus, Mitra , Turbindla , and S trombus 
are the richest; but there are also a good many species of Cerithium, 
Purpura, Kicinuh , Nassa , ColumhMi, Triton, Randla, Murtx, Ovula , 
Qypnra, Troehus , and Turin. On the whole these shells show 
clearly that the Papuan marine molluscan fauna is closely related to 
the great fauna of the Indo-Pacihc region, and especially to that of 
the Moluccas. 

The terrestrial molluscan fauna of New Guinea has a more special 
character and appears to be much more related to that of the islands 
of Oceania, tho Solomon and Admiralty Islands. The forms and the 
types are the same, although the species are different. This view is 
confirmed by tho few terrestrial species in M. Raffiray’s collection. 
Nearly all the Hdices must be placed in the groups Papuina , Geo- 
trochus , dor it is, and Albersia, and Leptopoma predominates among 
the Operoulata. 

In this collection there are two interesting forms which the 
author regards as quite new. One of them forms the type of a new 
genus, which the author names Perieria , after Professor Perier, 
and characterizes as follows:— 


Genus Pjkrekkia. 

Testa sinistrorsa, fusiformis, multispira, apice truncata: aperture 
elliptioa; peristoma continuum, erpansum; avis sinuosus, baai 
contort us ct columellam truncatara atque subdentatam simulans. 

This genus approaches Clausilia; but the want of folds in the 
columella, the false tooth at its base, and the truncation of the 
spire serve to separate the two genera. The species is 

Perieria elausiliceformis , Tapp.-Can. 

Jfc testa anguste fusiforrai, crasmuscula, satis nitida, fusco-cornea, 
dorso (an fortuite?) albescente, peristomate pallidiore. Spira 
turrita, supra medium attenuate, apico deoollata. Anfraotus 
rcgulariter crcseentes, convexo-planulati, oblique et confertim 
per longitudinem inciso-striati, sutura impressa. subcrenulata 
squnoti; ultimus major, basi subovattis. Aperture pyrifbrmis, 
ettperne angust&ta, peristomate inorassato continuo. Alt. 0*065, 
lat. 0*012 m. 

A new species of Helix is described as follows- 
Helix Raffrayi, Tapp.-Oan. 

B. testa latissime et profunde umbilicata, orbioukto-pyramideta, 
acute oarinata, sub lente crebre per longitudinem striata, dia- 
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phatia, corneo-cineroa, carina fulveseente, apioe obtuaiusculo. 
Anfmetus ]0£, exsertiusculi, plani, sutura impressa, marginata 
divisi; ultimus vnldc eonvcxus, ad umbiluuni suhangnlatus, ad 
opei turam deflexus, disjunetua et subronstrictus; umbilicus maxi¬ 
mum, eoriiciis, apertus, anfractus oxnnes ostcndons. Apcrtura 
rotuudo-lunata, periston) ute continue, incrahsatulo, undique Cx- 
panso. Alt. 0 4 0()5J, lat. 0*010 in. 

Com pies Rendu a, May 0, 1878, p. 1149. 


On a remarhtbh new Genene Type of Chttraclns. 

By Thko. Gill. 

More than ten years ngo 1 discovered and laid aside in the 
museum of the Smithsonian Institution a specimen representing a 
previously unnamed genus of Characins, which was strikingly 
distinct from any recognized by other naturalists. I delayed the 
announcement in the hopes of being able' to publish it in connexion 
with a revision of the whole farnih ; hut I deem it now expedient 
to introduce it without further procrastination. The genus may be 
called and distinguished as follows:— 


ELOrOMOUPHUS. 

Curimal ine Characinids with an elongated fusiform body; rounded 
belly; conic bead with the operculum very oblique; month termi¬ 
nal and apparently transverse, but ctpablenf considerable disten¬ 
tion, the supramaxillarios being quite movable* and the mandible 
inserted under the o)c; the margins of the jaws trenchant; teeth 
none ; the dorsal median and above the von trills; the anal abort; 
the gill-arehos acutely bent and with prolonged limbs, and the gill- 
rakers very numerous and setiform. 


Elopomorjthus Jordanii . 

The height of the body i« contained about five times and a third 
in the (cxtraeaudal) length, the length of the bead rather mw# 
than three times and a half; the eyes are covered with a mam* 
branous coat; there are about 100 scales in the lateral line, and 
seventeen rows between the back in front of dorsal and the lateral 
line. 

D. 11, A. 11, P. 10, V. (l)12. 

The colour, in alcohol, is rufescent and without decided markings. 

The single specimen in the Smithsonian collection was obtained 
many years ago by Lieut. Gibbon from the Manner© Biver in 
Bolivia. 

The Anodm elonr/atus of Spix seems to be a congeneric but quite 
distinct species.— .Field and Forest , May 21. 
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XIII.— Studies on Fossil Sponges. —II. Lithistidm. 

By Karl Alfred Zittel*. 

[Plate VIII.] 

A. Generalities. 

Since the publication of the first section of these “ Studies " 
(see ‘ Annals,’ ser 4, vol. xx.) the literature of fossil sponges 
has been enriched by a work of great importance. The first 
three parts of the fifth volume of F. A. Quenstedt’s ‘ Petrefac- 
tenknnde Deutschlands ’ have appeared. These'treat exclu¬ 
sively of fossil sponges. In sixteen folio plates the asto¬ 
nishing abundance of marine sponges in the White Jura of 
Swabia and Franconia is made manifest; and the figures in 
troth to nature and accuracy are certainly unsurpassed. Un¬ 
fortunately Professor Quenstedt has disdained to pay any 
attention to the histological characters. Structural conditions 
are only referred to so far as they can be recognized with the 
lens; and thus the zoological value of this important work is 
essentially diminished. In the grouping of the different 
forms, geological occurrence and general habit are taken into 
oonsiaeration in the first place; a systematic treatment of the 
material in a zoological sense is, as a matter of course, not 

* Translated by W. S. Dallas, F.L.8., from a separate impression 
communicated by the author, of bis paper in the ‘ Abt ui-i ungen der k. 
haver. Akad. der Wiss.’ II. Clause, fid. xiii. Abth. i. pp. 67-164. The 
oruinai memoir is accompanied by ten plates, from Which some figures 
will be used, where necessary, for the illustration of this translation. 

Ann. <fc Mag. N. Hist. Ser. 5. Vol. ii. 8 
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attempted; and it is left to the reader to summarize the obser- 
rations made on the different species and to construct from 
them genera, families, &c. Quenstedt’s monograph consists 
solely of descriptions of species ; generic names arc, indeed, 
occasionally proposed for particular groups, but are rarely 
consistently retained in the text, and never defined by dia¬ 
gnoses. 

In the case of the latticed sponges the living Ilexactinel- 
lidce are occasionally referred to ; but with respect to all other 
forms we find no indications of their position relatively to the 
sponges of the present day. In Queustedt’s latest publica¬ 
tion, therefore, the fossil and living sponges are just as uncon¬ 
nected as in the works of Goldfuss, Micheiin, IVOrbigny, Fro- 
mentcl, &c. Admirably as Quenstedt brings out, by nume¬ 
rous figures, the external appearance and, in part, also the 
canal-system of the Upper Jurassic Lithistidte, which are 
chiefly comprised under the generic names Siphonia ) Onemi - 
divm {Cnemispongia ), Tragus, and Planispongia y we never¬ 
theless gain not the least instruction as to their finer structural 
characters and systematic grouping. Hence the following 
investigations, carried out upon a different method and from 
different points of view, cannot be rendered superfluous by 
Quenstedt’s monograph. 


For the first certain evidence of the existence of fossil 
Lithistida? we are indebted to Oscar Schmidt*. Soon after¬ 
wards (1871) II. J. Carter f recognized certain isolated sili¬ 
ceous bodies from the Greensand of Haldon as remains of 
Lithistidse. Forked anchors and quadriradiate skeletal cor¬ 
puscles of Lithistidoe are figured by Perceval Wright J from 
the Chalk of Ireland, and by Rutot § from the Eocene sands 
of Brussels. Lastly, in a memoir on the fossil sponge-genus 
Pharetrosponqia , W. J. SollasH states that the genera 
Swhonia and Polypothecia belong to the Lithistidm. 

I have now occupied myself for more than two years almost 
exclusively with the study of fossil sponges, and have already, 
at the annual meeting of the German Geological Society at 
Jena in the autumn of 1876If, and also at the fiftieth meeting 

• 1 Grundziige einer Spongienfauna des atlanl Gebietea,’ 1870, p. 24. 

t Arm. & Mag. Nat. Hist. ser. 4, vol. vii. p, 112. 

t Rep* Belt. Nat. Field Club, 1873-74, Append, pi. ii %«. 18-18, 
pi iii. figs. 2, 8, 8-10. 

$ Ann. 8oc. Malac. Bejg. tome ix. pi. Hi. figs. 0-11, 22-20, 48, 48, 40. 

II Quart, Joum. Geol. Soc, vol, xxxiii. (187/) p. 282. 

II Zeitschr. deuteeb. geol. Gesellsch. Bd. xxviif p. 681. 
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of Gorman naturalists at Munich in September 1877 *, made 
communications upon the organization; microstructure, and 
geological distribution of the fossil Hexactinellid® and Lithis- 
tidas, and illustrated them by the exhibition of microscopic 
preparations and numerous drawings. 

This, so far as I know, is all that has hitherto been published 
about 4;he pccurrence of fossil Litliistidse* The literature of 
the living representatives of this group is also of but small 
compass. The first forms belonging to it were described 
by Johnson f, Gray Bowerbank §, and Bocage ||, but, not* 
withstanding the peculiarity of their structural characters, 
were not separated from the other marine sponges with a 
vitreous (siliceo-fibrous) skeleton. It was only in the year 
1870 that the examination of several species, newly discovered 
in the Atlantic Ocean, led Oscar Schmidt ^ to establish a 
distinct order of Lithistidfe. Oscar Schmidt characterizes as 
Lithistidaj {l. e. p, 21) “the sponges with coherent siliceous 
tissue^ the spicules of which do not grow in accordance with 
the tnaxial type, but form an apparently auite irregular com¬ 
plication. In this, generally, a centrifugal and a concentric 
primary direction is recognizable, which, however, does not 
express the influence of a dominant spicular type, but adapta¬ 
tion to the general conditions of currents. Although tneir 
sarcode possesses properties which approximate them, to some 
extent, to the Hexactinellidse, and, with these, probably to the 
fossil sponges, they approach very closely to the (other) 
living sponges in the canal-system, which is very indistinct 
in the former group. In external form there is no agreement 
within the family; but cup- and bowl-shaped species abound.” 

What this character wants in sharpness and definiteness is 
supplied by the careful descriptions and figures of eight 
species, which O. Schmidt distributes between the three 
genera Leiodermatium , Corallistes , and Lyidium . 

# H« J. Carter has published a complete summary and critical 
discussion of all the Lithistidae known up to the year 1878 

In this admirable memoir the characters of the Lithistidas are 
established more clearly than by 0. Schmidt, and the whole 
group is characterized as follows:—“ Spicules developed upon 

• Amtl, Ber. ttber d. 50. Versamml. deutsch. Naturf. und Aerate in 
Mtiachen, 1877, p. 161, 

t T*oe. Zool. Soc. Lond. 1866, p, 257. 

J JbW. 1859, p. 437, pis. xv., xvi.; 1867, 

§ Ibid. 1869, pp. 66-100, pis. 3-6, and p. 

| Journ, 8ei. Math. Phys. et Nat. Liab. 1869, no. iv. 
f Grands. Spong, stl&nt. Geb. 1870, p, 21, 

## Ann. k MagT Nat. Hint. ser. 4, vol, xii. (1873) pp. 349-373, 
437-472. 

8 * 


^ J507; 1868, p. 565. 
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a quadriradiate division of the central canal, held together by 
amorphous sarcode and an interlocking of their filigreed arms, 
forming a reticulated glassy structure, whose interspaces are 
more or less irregular and curvilinear. Composed of two 
kinds of ‘ skeleton-spicules/ viz. those which form a layer on 
the surface and are accompanied by minute or i flesh-spicules 1 
characterizing the species, and those forming the body, which 
are more or less alike in all the species and accompanied by 
fewer flesh-spicules. The skeleton-spicules of the surface, 
which, for the most part, are provided with a smooth; pointed, 
vertical shaft, directed inwards, and a horizontal head of dif¬ 
ferent shape according to the sjiecies, will be termed 1 sur¬ 
face- anu the spicules of the body, which interlock with 
their neighbours through a filigreed development of all the 
arms, will be termed ‘ body-spicules. 1 11 

Several deep-sea Lithistia®, dredged up in the Atlantic 
Ocean by Prof. Wyvilic Thomson on board the * Porcupine. 1 
have since been submitted by Carter to an accurate analysis*. 

A. Pomel, in his great work t on the fossil sponges of Oran 
(pis. A, B, & E), also gives figures of several living Litbis- 
tid*e. Unfortunately, however, an accurate description of the 
minuter structural characters is wanting to the genera Ciaaalta, 
JEgophymia. and Pumicia of Pomel; so that it can hardly be 
decided witn certainty whether these agree with already 
known forms, or whether they are to be regarded as new 
genera or species. 


External Form . 

The external appearance of the Lithistidm is exceedingly 
various, and even within the same genus is by no means con¬ 
stant. From the solid stony nature of the skeleton, we might 
have expected a greater constancy of form than in other 
sponges; but, notwithstanding this circumstance, we may 
apply to the Lithistidae also the principle that tne general 
form only plays a secondary part in the classification of the 
sponges, and can never be available for the characterization of 
orders or families. 

The Lithistidae moat frequently imitate the forms ofbasirm, 
cups, leaves, tops, and cylinders, but globular, pyriform, 
nodular, and amorphous bodies not unfrequently occur, whilst 
branched and bushy stocks are met with only in a few genera* 
They are generally adherent. In many the lower part of the 
sponge-body is developed into a longer or shorter stalk, which 

* Ann. fc Mug. Nat. Hist. ner. 4, vol, xvHi, (1870) pp, 400-408. 
t Pal^ontolngie l’Oran, 1870. 
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if furnished with root-like processes at the extremity; others 
are attached to their support by a broad base, or may even, 
under certain circumstances, live as parasitic crusts upon 
foreign bodies; and only a few (Aulocopiutn, Plinthosella , 
8ponyodi8cu&) appear to be destitute of any point of attach¬ 
ment. 

From the Hexactinellida? the Lithistid® in general differ 
by their much thicker walls and by the denser texture of the 
siliceous skeleton. Thin-walled tubes, or imeandrically con¬ 
torted delicate lamiu®, such as are not unfrequently observed 
among the Ilexactinellidae ( Euplectella , Eurete } Phco8cyphia } 
Myltmia ), never occur among the Lithistidce, The sponge- 
body consists of u compact stony mass of great solidity, which, 
when examined macroscopically reminds one rather of the 
structure of certain corals and Hydromedus® with highly 
developed caenencliyma than of that of the ordinary sponges. 

The presence or absence of one or of several stomachal 
cavities has essential influence upon the external appearance. 
If a single central infundibuliform or tubular body-cavity sinks 
into a sponge-body of cylindrical, conical, globular, or pyri¬ 
form shape, there can be no doubt as to the monozoic charac¬ 
ter of the latter. The genera Aulocopium , Melonella , Cylin - 
drophyma , Gnelocorypha, Scytalia ) Pachinxon ) Siphonia } 7Va- 
vkysyconj Phymatc1la } Theonella ) DitiCodermia } Isoraphinia y 
&c. arc in this case. 

With equal certainty we may regard as polyzoic stocks 
those forms in which isolated large oscula with corresponding 
canal-depressions are distributed at considerable distances 
upon a nodular or ramified body, as, for example, in the 
genera Autrobolia and Astroclculia. 

A phenomenon very characteristic of certain fossil Lithis- 
tid® is the replacement of a simple stomachal cavity by a 
greater or less number of vertical tulm ) sometimes grouped in 
bundles, sometimes arranged in series, sometimes irregularly 
distributed, penetrating the skeletal mass of the sponge-body 
in a perpendicular or nearly perpendicular direction, and 
usually reaching down to the base. These tubes are gene¬ 
rally round, unramified, like quills, and nearly of the same 
diameter throughout their length, whilst the true stomachal 
cavities arc always more or less narrowed downwards. Their 
orifices are situated in the vertex or at the upper margin of 
the spongo-body, which in most cases possesses a cylindrical, 
branched, of elongate-pyriform shape. In this group of 
Lithistida? the question of their monozoic or polyaoic nature 
is difficult of solution. Their canal-system presents exactly 
the same characters as in the monozoic forms of the first 
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group; and where reproduction takes place by gemmation, 
each branch possesses the same number of tubes as the 
parent body. If, therefore, we are to regard each of the 
above-described lubes as a separate stomachal cavity (as we 
are justified in doing, seeing that they undoubtedly serve as 
efferent canals), the sponges belonging to this categoiy present 
examples of “ syndesmotic ” forms, in which each a person” 
is capable of existing only in conjunction with several others. 
The genera Jerea , Thecosiphoma, Polyjerea y Marginospongta , 
Stichophyma , Jereica , 2\ironia y Dory derma , CartereUa y &c. 
serve as examples of this phenomenon. 

The question of individuality becomes still more difficult in 
the cup-shaped and vase-shaped sponges. In these the wall 
encloses a ceutral space which is very wide above and nar- 
rowed like a funnel below, the interpretation of which as a 
stomachal cavity is certainly open to doubt, although nume¬ 
rous similar radial canals of the same structure ana direction 
open into it. In many cases the oscula of these radial^ canals 
attain a considerable size, and receive, on their own account, 
the access of special lateral canals; so that they themselves 
play the part of Hues or stomachal cavities, and the whole 
sponge-body, like that of the common sponge, may be con¬ 
veniently regarded as a composite stock. As. however, young 
stocks possess the same cup-shaped or vase-like form as the 
full-grown ones, as, further, the development of one of the 
above-described oscula into a distinct stock resembling the 
parent body has never been observed, and as these secondary 
stomachal cavities at the same time also act as radial canals 
of the whole colony, I leave the question of individuality 
undecided, characterize such u strobiloid stocks ” as simple 
sponge-bodies, and place them in opposition to the u compo¬ 
site’ ones, in whicn, by gemmation in various ways, several 
such strobiloid individuals of concordant habit arc united into 
a colony. Here, therefore, as among the Hexactinellidss, we 
probably have polyzoic forms which in their external appear¬ 
ance resemble a single individual, and, in a certain sense, are 
equivalent thereto. This conception finds further support in 
the fact that sometimes in one and the same genus the central 
cavity decreases in dimensions and becomes gradually con¬ 
verted into a wider or narrower funnel, the interpretation of 
which as a stomach can hardly be doubtful. In the case of 
the funnel-shaped and vase-shaped forms, moreover, one k 
always in face of the oolemma, whether the centfal space is to 
be regarded as the common efferent orifice, and the canal* 
system is to be conceived as a unitary and conerent system, or 
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acta as a separate stomachal cavity. In favour of the latter 
assumption we have the fact that sometimes, in one and the 
same genus, together with cup-shaped species, there occur 
flat forms without any central cavity, in which the canals 
furnished with oscula manifestly serve as stomachal cavities. 
From such examples it may be seen that in the Lithistidae, as 
iu all sponges, the limitation of the individual is very uncer¬ 
tain ana incomplete, and therefore can only be employed with 
caution in classification. 

To the doubtful types of cup-shaped form (in which the 
question of individuality may be decided in either sense, 
according as we regard the sponge-body as a strobiloid stock 
or a simple person) the following genera belong:— Verrucu- 
Una } Amphithelionj Epistomella , Leiodorella , Hyalotragos , 
Azorica, Macandrewia y Coralliste8 y Leiodermaiium y Callo - 
pegma, &c. 

If the presence of a simple stomachal cavity appears doubt¬ 
ful even in the vasiform Lithistidce, it is certainly entirely 
wanting in a number of laminar, nodular, or disciform Lithis- 
tidas, in which one or both surfaces are furnished only with 
small orifices, or even only with fine pores, from which fine 
canals penetrate more or less deeply into the sponge-body. 
These pores perform exactly the same part as the oscula in 
the preceding group, and may consequently lie regarded either 
as the stomachal cavities of distinct individuals of a polyzoic 
stock, or as the mouths of canals of a simple irregular-shaped 
sponge-body. To this category we may refer the genera Cko- 
neUa y Seliscothon . Ghenendopora* Ragadinia y &c. 

Finally, in a last group of Lithistidas complete astomism 
prevails. The whole sponge-body consists of a loose, uniform 
tissue of skeletal elements, in the interspaces of which the 
circulation of water takes place without the aid of canals or 
stomachal cavities. The fossil genera Rlatychonu i, Lecanella y 
Iiolidium, Mastmia, and Spongodiscus furnish examples of this 
kind among the Lithistidae. 

Canal-system . 

The water-circulatory system in the Lithistidae presents 
greater variation than in the Hexactineilidffi, and even exceeds 
nr multifariousnesa that of the Calcispongiie. From the com¬ 
pact and thick-walled nature of most Lithistid skeletons, the 
conduction of water could generally be effected only by the 
formation of definite passages which remained free from 
skeletal elements. Then, as the latter were deposited around 
these constant aquiferous tubes, there was produced finally a 
regular iapidification of the canal-system, which enables us in 
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the Litliistidee to study the canal-system in macerated or fossil 
skeletons with as much certainty as in fresh specimens. 

Six different modifications of the water-circulation may be 
distinguished in the Lithistid*e :— 

1. A special canal-system is entirely deficient. 

2. From one or both surfaces, finer or coarser, arched and 
frequently ramified canals penetrate, to a greater or less depth, 
into the wall. 

3. Simple or branched, more or less curved canals run in a 
nearly horizontal direction from without inwards, and termi¬ 
nate in the stomachal cavity, whilst a second system of 
similar radial canals traverses the wall in a centrifugal direc¬ 
tion and opens at the surface. 

4. Simple, straight, often capillary radial canals traverse 
the wall in a centrifugal direction from within outwards: 
besides these there is sometimes a second system of curved 
canals running more or less parallel to the outer surface, and 
opening into the stomachal cavity. 

5. The sponge-body is traversed by vertical tubes, to which 
radial canals are frequently superadded. 

6. The whole wall consists more or less distinctly of per¬ 
pendicular skeletal lam elite or wedge-shaped segments, 
between which the water-circulation takes places in a radial 
direction. 

The first and simplest case, that of the complete deficiency 
of a true canal-system, occurs only in a few genera of globular, 
disciform, or nodular form ( 8j)ongodiscu8 y Lecanella , Platy- 
chonia , Bolidium , Masimia ). In these the entire water- 

circulation takes place solely through the larger or smaller 
interspaces of the skeletal substance. On the surfaoe there 
are no large oscula; and in these forms there is also never 
a stomachal cavity: either the surface presents exactly the 
same structure as all the rest of the sponge-body (tipongo- 
discus), or the substance of the skeleton becomes a little 
condensed and leaves only fine roundish pores 
Mastosia ). 

From this simplest arrangement we find all intermediate 
steps to the second modification, in which the surface is covered 
with larger or smaller orifices^ from which more or less curved 
canals penetrate into the interior of the wall. In the external 
form ot these Lithistidae the cup, vase, basin ? or laminar form 
prevails. In certain genera ( Ononella ) the orifices are scarcely 
4-1 millim. in diameter, like pores, and corresponding to this 
the canals also are fine and but slightly developed. The 
laminiform or cup-shaped sponge-bodies also therefore possess 
no distinct stomachal cavities, unless the wide central space 
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of the cup is to be regarded in this light Sometimes both 
surfaces are similarly constructed, and the canals penetrate 
from both sides into the skeleton, either as simple, at first 
somewhat curved, tubules, or dividing as they pass inwards 
into two or three branches. Such an abundant ramification 
as Hhckel has described in the Leucones I have never ob¬ 
served in the Lithistidee. Penetrating canals, traversing the 
whole thickness of the wall, are also deficient in the whme of 
the second group; but there are certainly eases in which the 
canals only terminate immediately beneath the opposite sur¬ 
face ( Chenendopora). 

The two canal-systems, running in opposite directions, are 
not always equally developed, very frequently one surface 
bears oscula, measuring 4-5 millims. or still more, and either 
depressed ( llyalotrayos , Chenerulopora) or prominent and mar¬ 
gined ( Verruculina, Epistomella , Macandrewia , Azorica), 
while the other is merely covered with fine pores. The one 
system is then reduced to a capillary net, whilst the other 
principally provides for the efflux (and perhaps also the influx) 
of water. In general, in the cup-shaped sponge-bodies, the 
larger oscula are situated on the inner surface ( Verruculina 9 
Corallisies , Macandrewia) ; but the contrary case may also be 
met with (Ldodermatium) . If both surfaces are beset with 
larger oscula (Leiodorella 9 Amphithelion ), a conclusion maybe 
arnved at from the size of the orifices as to the development 
of the canal-system. 

' The third modification of the canal-system appears only in 
genera with a well-developed stomachal cavity of cylindrical, 
trochifora, or some similar shape. If we regard the wall of 
the stomach as the inner surface of a cup-shaped sponge-body, 
all that has been said as to the course of the canal-system of 
the preceding group applies also to the present one. The 
Ostia of the radial canals opening towards the stomachal cavity 
are distributed either in series or quite irregularly. The 
canals penetrating from them into the wall are curved in a 
somewhat undulated manner, rarely straight; towards the 
outside they gradually diminish in size, at the same time 
sometimes forking into a few branches. Similar canals origi¬ 
nate in the interior of the wall, and take their course in a 
radial direction outwards, where they open at the surface in 
lamer or smaller ostia. The genera Oyiindrophyma, Phyma- 
uMa , CatymmaUna, Meyalithista, &c. possess a canal-system 
of this kind. 

In a fourth group of globular, pyriform, top-shaped, or 
cylindrical sponge-bodies, usually with a narrow central 
citity, straight (sometimes capillary) canals run in a horizontal 
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or oblique direction from the centre towards the periphery 
and open at the surface as fine pores. These canals exist in 
great number and are pressed close together and never Tami- 
tied j they give the sponge a fibroid structure in transverse or 
longitudinal sections. Frequently the canal-system of the 
preceding group is combined with these radiating radial 
canals. As typical genera of this kind may be mentioned 
(J&locorypha, tic.yt alia , and Pachinion . 

The canal-system becomes rather more complicated in the 
fifth group, to which Aulocopium , tiiphonia , and some allied 
genera belong. In these, curved canals of considerable size, 
which are at nrst parallel to the periphery, but become almost 
perpendicular towards the middle, open into the funnel-shaped 
stomachal cavity. Besides these bowed canals,simple,straight, 
radial canals of the same or smaller size run in an oblique 
direction from within outwards; their number is in inverse 
proportion to their diameter; so that in forms with thick radial 
canals ( tii'p/ionia, Melmella) comparatively few are present, 
whilst sometimes (e. g. in certain Auloc.opia) } by their capil¬ 
lary nature and closely approximated position, they almost 
give rise to the appearance of a fibrous structure. This modi¬ 
fication of the canal-system has already been admirably figured 
by F. Koeiner* in the genus Aulocojnum y by Quenstedtt in 
Melonella , and by Sowerby J in tiiphonia . 

A very characteristic form of canals in the Lithistidas are the 
vertical tubes, which have already (p. 117) been described. 
These frequently appear to replace tlie central cavity (Jerea. 
Jereica , Stichojthyma , Cartereua ). They are either collected 
into bundles, or are more isolated and traverse the whole 
length of the sponge-body in the form of round tubes; in 
ramified stocks the principal stem and all the lateral branches 
are penetrated by such tubes. Their walls are usually fur¬ 
nished with pores, the apertures of fine radial canals. If the 
skeleton is of very loose texture and the vertical tubes are 
closely approximated, the latter may acquire a polygonal 
section, when they are generally separated from each other by 
thin walls ( Hyahtragos } Fyrgockonia). Radial canals of the 
most various kinds may be combined with these tubular 
canals. 

A last type of canal-system seems to occur, so far m l 
know, only in a few Lithistidae. In these the entire, usually 

# Bio fossile Fauna dor ailumchen Biluvialgeschiebe von Sadowits. 
Taf. ii. fig. 1% 2 b , 8 b , and Taf. iii. fig. 1*\ 2 b . 

f Petrefactenkunde Deutschlanda, v,, Taf. 126. fig*. 61,62, 68. 

t Fitton , (i Strata bolow the Chalk, 11 deed. Trane, mr. 2, vol. iv, pi. xv*. 
figs. 4-7. 
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thick wall of the cup-shaped, basin-shaped, top-shaped, or 
cylindrical sponge-body consists of vertical laminae or small 
thickness, or of wedge-shaped segments, separated from each 
Other by perpendicular clefts, which are either simple or 
divided towards the outside. By this means the whole sponge 
acquires a decidedly radiate structure, and in many cases re¬ 
minds one of the calice of a coral with numerous radiating 
septa. The vertical clefts are bridged over at certain regular 
distances by skeletal layers, which consequently divide each 
cleft into a complete system of parallel raaial canals standing 
one above the otner. The latter penetrate the wall and open 
at the outer surface and on the wall of the central cavity in 
rounded or irregular pores. Striking examples of this form 
of the canal-system are furnished by the genera Cnemidias - 
trum f Corallidium y and Seliscothon . 

Finally it may be mentioned that very frequently, at the 
surface where the growth of the sponge takes place, therefore 
especially at the vertex, the canals in course of formation 
appear as radiating furrows of very various nature, and up to 
a certain point indicate the course of the canal-system in the 
whole sponge-body. 

Condition of the Skeleton and State of Preservation . 

The skeleton of the Lithistid® is remarkable for its stony, 
solid texture. The sarcode sinks into the background rela¬ 
tively to the siliceous deposits, and in living forms exists only 
in comparatively small quantity. As, moreover, the walls 
(or indeed the whole sponge-body) are of considerable thickness 
and usually traversed only by comparatively fine canals, the 
Lithistid® must be reckoned among the most persistent and 
resistant of sponges. It is true that the small skeletal ele¬ 
ments do not fuse together, as in the 11 exaetineilid®, to form 
a coherent framework; but they are so closely interlocked that 
even after the death of the animal they do not fall asunder, so 
as to be scattered by the waves like the spicules of other 
siliceous sponges. This stony texture of the Lithistid® speci¬ 
ally adapts them for preservation in the strata of the earth; 
in fact a great proportion of the old Pctroapongi® belong to 
this group. Well-preserved skeletons, freed from matrix by 
muriatic acid, are scarcely distinguishable in their appearance 
and texture from the bodies of recent forms freshly macerated 
or newly taken from the sea. 

There arc certain localities, especially in the Upper Cre¬ 
taceous of North Germany (Ahlten, Lemfbrde, and Lipden in 
Hanover; Vordorf and Biewende in Brunswick; Coesfeld, 
Legden, and Damp in Westphalia), where the fossil Lithis- 
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tid» arc to be obtained almost unaltered. We have merely 
to treat the fragments of rock with dilute muriatic acid to 
have before us in a short time the whole skeleton in perfect 
beauty. In the White Chalk of England and France, also, 
Lithistidm, especially of the genus Siphonia (<7A<wintW), some¬ 
times occur which show the skeletal elements in excellent 
preservation enclosed in a crust of flint ; but in these the 
canal-system is filled with a mealy siliceous substance, which 
cannot be removed by treatment with acid. 

The above-mentioned skeletons behave, when examined 
microscopically, exactly like recent Lithistidro. They possess 
the same optical properties as the latter in Canada balsam, 
resins, and glycerine. But this favourable state of preserva¬ 
tion only occurs rarely. 

In England the White Chalk of Flatnborough Head ap¬ 
pears to furnish the most numerous Lithistidae ; but although 
these specimens, after treatment with muriatic acid, show all 
the external characters of the sponge-body, and especially the 
canal-system, in wonderful beauty, they arc but little adapted 
to microscopic examination. The individual skeletal elements, 
which are usually united to form fibres, are almost always 
soldered together by an accession of silica, more or less con¬ 
verted into crystalline silica, and so much altered that we can 
only exceptionally succeed in determining their original form. 
Certain specimens from the Coral Rag of Natthcim, and the 
Upper Jurassic strata of Muggendon and Amberg, in the 
Franconian Jura, also behave m the same way. 

A different process of silicitication has taken place in most of 
the Lithistidae from the Middle and Upper Cretaceous of 
France (Touraine, Normandy), as also m many from the 
North-German Cretaceous. In these the skeleton is certainly 
often well preserved; but flint has penetrated into all its 
interstices, so that it is useless to think of isolating its indivi¬ 
dual parts. Examination with a good power under the micro¬ 
scope leads most quickly to a determination in such cases ; but 
for a more thorough investigation thin sections must be pre¬ 
pared. Under certain circumstances, however, fine translucent 
chips will suffice. 

In Brunswick (near Boimtsdorf and Gliesmarode) Lithis- 
tidse, preserved in the above manner and penetrated with flint, 
occur in great abundance in a derivative dejxisit (Diluvium). 
The skeleton is often of a dark colour ana here and there 
somewhat decomposed, but in the main well preserved and 
capable of being shown in thin slices. Most of the Cretaceous 
sponges of Touraine present similar characters. In the tatter, 
however, the process of decomposition has not unfrequently 
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gone further: in thin sections we observe only isolated well- 
preserved skeletal elements, between which lie an immense 
number of blackish or reddisli-brown spherules (probably of 
hydrated peroxide of iron), which are sometimes quite irregu¬ 
larly dispersed, but sometimes have undoubtedly got into and 
completely fill the empty forms of previously existing skeletal 
elements which have been washed out. 

In the English White Chalk and also in the neighbourhood 
of Rouen, amorphous flint-nodules occur in great quantities, 
from which, wnen split, beautifully preserved sponges are 
frequently set free. The sponge-body is enveloped by a white 
porous crust of decomposed flint. Between this and the sponge 
there is usually a thin layer of snow-white siliceous dust, in 
which there are numerous well-preserved sponge-spicules. The 
sponge-body itself either exhibits the state of preservation 
already described in the case of the Litliistidsaof Flamborough 
Head, or. still more frequently, its interior is completely filled 
with a Homogeneous mass of flint, in which all sponge- 
structure is destroyed; in thin slices it appears as a homo¬ 
geneous amorphous substance. The surface of the sponge, 
however, as well as all the parts covered with white siliceous 
powder, are generally excellently preserved, and are particu¬ 
larly well adapted for examination by direct light. 

A less favourable state of preservation of the silicified 
Lithistidse is that in which the original skeletal elements have 
been dissolved and carried off, and are now replaced by cavi¬ 
ties in the siliceous mass, furnishing a more or less true 
negative picture of the skeleton which formerly existed there. 
Numerous specimens from Touraine. from the White Chalk 
of England, from the Greensand of Regensburg, and the Coral 
Rag of Nattheim, Gingen, Muggendorf, and Amberg show 
this phenomenon. 

Similar u negative” skeletons, not, however, enveloped in 
flint but in phosphatic glauconitic calcareous sand, occur in 
the tipper Cretaceous of Saratow in Russia, where the cavities 
are also sometimes filled with brown ironstone. I have already 
called attention to this state of preservation (which also occurs 
in the Hexactinellidse), in the nrst section or these u Studies.” 

Lithistidge in which the original siliceous skeleton is re¬ 
placed by rust-coloured hydrated peroxide of iron occur 
very frequently in the Mucronatus- and ^uurfrafow-challt of 
Schwicchelt, Peine, and Vordorf in Brunswick, sometimes near 
Ahlten in Hanover, in the White Chalk of France* also in the 
North-German, Bohemian, and Saxon Planer, ana frequently 
in the Franco-Swabian Jura. 

Lastly, we have still to mention the calcified iithistid skele- 



126 


M. K. A. Zittel on Fossil Liihistidcc. 


tons. Even in the specimens from the celebrated sponge* 
locality of Sutmerberg near Goslar, most of the siliceous 
skeletons of Lithistid© show the commencement of a pseudo* 
morphosis. If they are placed in dilute muriatic acid, a por¬ 
tion of the Bf>onge-body is sometimes dissolved, and, indeed, 
generally the surface and the parts nearest to the surface. 
The rest of the skeleton consists of silica; in fact, the interior 
is not unfrequcntly thoroughly impregnated with flint. 

If these siliceous parts of the skeleton be more closely ex¬ 
amined, they generally show a dull corroded surface, and the 
finer adornments of the small skeletal corpuscles have for the 
most part disappeared. Optically they differ from living and 
other Cretaceous Lithistid© in that they possess nearly the 
same refractive power as Canada balsam, and therefore must 
be examined in glycerine, oil, water, or some such medium. 
A similar behaviour is shown by the Lithistid© from certain 
Upper-Jurassic localities in the Franco-Swabian Jura 
(Schauergraben, near Streitberg, Uetzing in Franconia, So- 
zenhausen, Pappelan, and Sontheim in Wlirttemberg) and in 
the Cracow district (Wodna, Kobiiany, Luszowice): only 
here, as a rule, the calcification has advanced much further 
than at the Sutmerberg, so that during treatment with acid 
large portions of the spnge-body arc destroyed. The re¬ 
maining parts behave optically in the same way as the Hex- 
actinellid© occurring in the same locality*. 

In general the pseudomorphosis of the Upper-Jurassic 
Lithistid© is not confined to particular parts of the sponge- 
body, but the whole skeleton is usually converted throughout 
into calc-spar. In such forms the interspaces between the 
skeletal particles and the canals are without exception filled 
with stone, and, indeed, usually with limestone. In the Franco- 
Swabian Spngitenkalk of the White Jura (i 9 y } and 6, most 
of the Lithistid© are completely calcified, and it is only now 
and then that a few siliceous skeletal corpuscles are obtained 
in the residue after treatment with acid. The same state of 

[ ireservation is shown by the Lithistid© from the upper and 
ower Spongitcnkalk of Switzerland (Baden and Binnensdorf 
beds) and of the French Jura, the valley of the fihoae, the 
Cevennes, and the neighbourhood of Niort. In the Plkner of 
Saxony and Bohemia also the calcified skeletons predominate* 
I have already attempted to give an explanation of this re¬ 
markable phenomenon in the first section of these u Studies 99 
(‘Annals/October 1877, p. 266). 

It is remarkable that, in the pseudomorphosis of an origi- 

* See the first section, 4 Annsls/ Oct. 1877, pp, 262, 263. 
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nally siliceous skeleton into calc-spar, in general no consider¬ 
able change takes place in the form ol the small skeletal parts. 
For example, if we cut a Onemidiastrum or a Ryalotragot 
from the Swabian Jura at any point and examine the cut 
surface with the lens or under the microscope by direct light, 
the somewhat dark-coloured skeletal corpuscles, consisting of 
ealc-spar, stand out sharply from the lighter rock-mass which 
has penetrated the sponge, and the structure may thus be 
recognised without further preparation. With a little practice 
mere examination with the lens, or, under certain circum¬ 
stances, even with the naked eye, will suffice for the immediate 
recognition of the different genera of Hexactinellidae and 
Lithistidse. 


Carter distinguishes three kinds of characteristic siliceous 
structures in the skeleton of the Lithistidce:— 

1. The tfue “ skeleton-spicules ” interwoven by means of 
sarcode and of thin filigree-branched ends ; 

2. The “surface-spicules,” which are generally furnished 
with a vertical shaft; and 

3. The so-called “flesh-spicules,” uniaxial siliceous cor¬ 
puscles, usually of small size, which lie freely in the sarcode, 
generally in the greatest abundance at the surface of the sponge- 
body, but also occur more or less frequently in the interior. 

Of these three constituents, the small “ flesh-spicules”* are 
deficient in all fossil Lithistidce: but even in living specimens 
thev can only be observed when the skeletons arc still fur¬ 
nished with their sarcode coating; when the latter has been 
removed by decomposition, these minute corpuscles disappear 
with it. 

According to the recent investigations of Sollas, the flesh- 
spicules are rapidly destroyed by alkalies; and therefore they 
could not long resist the process of fossilization. 

Leaving out of consideration these little flcsh-Bpicules, many 
Lithistidce are further provided with large uniaxial bacillar 
spicules or cylinders, which also lie in great quantities at the 
surface or in the canals, and sometimes form a complete 
spieular coat. These large bacillar spicules appear, in certain 
fossil Lithistidce, to replace the anchor-shaped surface-spicules, 
and may therefore be more particularly considered hereafter 
with them. 

The denomination spicules does not apply very well to the 

• Good figures of these little flesh-spicules are to be found in Bower- 
bank's “Monograph of the Siliceous Sponges,’” P. Z.S. 1869. pi. v. fimu 7 

8, pi. vi. figs, 8 & 10-14, and pi. xxui.ng. 0. 
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essentially skeleton-forming elements of the Lithistid®, which 
constitute the principal mass of the sponge-body. These cor¬ 
puscles are very seldom truly spicular in their form ; they are 
never simple, straight, and pointed at one or both ends; but 
they are always composite, more or less branched corpuscles, 
and usually furnished with root-like appendages, which pre¬ 
sent but little resemblance to the siliceous skeletal elements of 
other sponges. I therefore regard it as inadmissible to speak 
of “ skeleton-spicules ” in the Lithistid®, and will adopt the 
name of “ skeletal elements n or u skeletal corpuscles ” for 
them. 

On the whole, a great uniformity prevails among the Lithis- 
tidse with regard to the form of their skeletal corpuscles; so 
that it is only exceptionally that they suffice by themselves 
for the characterization of a genus. 

In the most strongly marked and probably also highest 
Lithistid®, almost all the constituents of the skeleton, both 
the true skeletal corpuscles and the surface-spicules, are quadri- 
radiate, which, however, does not prevent one of the four rays 
being developed differently from the other three. I denomi¬ 
nate this group Tetracladina. If we place any fragment 
of the skeleton of a Phymatella , Siphonia , Vallopegma , Aulaxi- 
nictj Turonia , Jevea> &e. under the microscope, it is seen to be 
composed entirely of quadriradiate corpuscles similar in form 
and also agreeing pretty closely in size (PI, VIII, fig. 1), All 
the four arms, of equal length, meet in the centre at angles of 
120°; they are usually smootn, rarely beset with verruciform 
excrescences, and divided at the ends turned away from the 
centre into a few short branches, which again may be in turn 
beset with root-like processes. According as the four %rms 
divide first of all into two or more thick branches, and these 
again into finer ramifications, or even into short fibres, there are 
produced at the ends pad-like dilatations composed of small 
root-like fibres. When well preserved, we may recognise in 
the interior of these siliceous corpuscles a quaariradi&te cross 
of canals which represent the axes of an equilateral pyramid, 
The four canals meeting at the centre at 120° are often but 
short; they either cease before the first furcation of the arms, 
or divide by bifurcation and pass for a short distance into the 
two main branches, without, however, reaching the root-like 
processes. These canals are usually of capillary fineness; but 
sometimes they are considerably eularged, probably by chemi¬ 
cal action during the process of fossilization. In my memoir 
on Cceloptychium * I have figured a number of such corpuscles 

* Penkschr. bayr. Akad, Cl. ii. Bd. xii. Ttf. vii. figs. 11-IS, 20-28,28, 

‘W, 8H, 
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from the internal skeleton of various Lithistid genera. Among 
existing Lithistid® the genera Kaliapsis , Disoodermta , Ithaca- 
disoula , and Theonella approach the above-mentioned fossil 
forms. 

The union of these corpuscles is effected as followsThe 
dilated and ramified extremities of two or more anus of neigh¬ 
bouring quadriradiates come close together, whereby tneir 
root-like processes are so closely interlocked that the skeleton 
cannot easily break up into its individual particles. 

In the genera Sprmgodiscus and Flinthosdla the more or 
less regularly quadriradiate skeletal corpuscles are remarkable 
for their knotty stnicture and the slight branching of their 
arms. Almost the whole surface of these quadriradiates is 
beset with blunt, warty excrescences; one of the four arms is 
sometimes abbreviated, and their ends are somewhat thickened. 
The axial cross in the interior consists of four short, capillary 
canals, which may be much enlarged by subsequent influ¬ 
ences*. The union of these warty quadriradiates is effected 
by the ends of neighbouring arms being brought close together, 
so that an apparently connected, coarsely fibrous skeleton is 
produced. In general, in the Lithistid®, the whole sponge- 
body (leaving out of consideration the surface-spicules) con¬ 
sists of similar skeletal elements, so that it is a matter of 
indifference from what part of them a sample is taken for 
microscopic examination. In some Tetracladina, however 
(Siphonia , Phyniatella , Aulaxinia ), the base is distinguished 
from the upper, true sponge-body by a different microstruc¬ 
ture. In tliese the normal quadriradiates, furnished with 
strongly furcate arms, become gradually more irregular below, 
and are in part converted into elongated siliceous fibres ra- 
mosely forked at the ends and also furnished with lateral 
processes. Between the elongated fibres there are a number 
of shorter branched skeletal corpuscles, which on the whole 
may be recognised as irregular quadriradiates (Pl. VIII. fig. 2). 
It is a remarkable circumstance that the root-elements, 
which are longitudinally distorted, do not possess four axial 
canals, but only a single and generally short central canal. 

These last-mentioned root-elements servo to unite the Te- 
tracladina with another section of Lithistid®, which I group 
together under the denomination Meoamokina (^i^iov, par¬ 
ticle) on account of their unusually large and elongated skele- * 
tal elements. 

In these the quadriradiate structure almost entirely disap- 

* Figures of such quadriradiates are given in my monograph of the 
genus Qxloptychiutn, pi. vii. figs. liV-20. 

Ann . & Mag , A. Hist. Ser. 5. Vol ii, 9 
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pears, or can only be exceptionally detected; but even in the 
latter case the four amis are always unequally developed and 
differently branched, and they do not meet m the centre at 
any definite angle. In certain genera, such as Doryderma 
(PL VIII. fig. 3), Luidium , and Heterostinia y they are divided 
into several unequal branches, which again may fork into a 
few short and blunt lateral branchlets; in others, such as 
Megalithista (PI. VIII. fig. 4) and Cartcrclla , short brandies 
originate at the ends of the elongated and curved skeletal 
corpuscles, diminish rapidly in thickness, and usually fork only 
once, or at the utmost twice. Besides these, short knobby 
processes spring from the main stem here ana there. In the 
genus hornaphinia the skeletal corpuscles acquire nearly the 
form of simple, crooked, cylindrical spicules; but their thick¬ 
ened ends, often cleft into two short branches, prove them to 
be true Lithistid elements. 

All Megaraorina possess a simple axial canal, which some¬ 
times traverses nearly the whole length of the main stem 
(fig. 4), but without ever making its appearance at the ends : 
but sometimes only forms a short capillary central canal 
in the middle of the branched skeletal corpuscle. 

The skeletal corpuscles either compose alone the entire 
inner skeleton of the Bponge-body ( Isorhaphinia , Darydsrm a, 
Lyidiurn , Megalithista ), or they are accompanied by much 
smaller, strongly ramified siliceous elements (Ileteroslinia) f 
whicli in their general characters agree with those of the next 
group. The union of the large Megamorine corpuscles is 
effected by the curved ramified ends applying themselves to 
neighbouring skeletal corpuscles, and, indeed, frequently com¬ 
pletely embracing them. 

A small group of Lithistid®, hitherto known only in the 
fossil state, is characterized by its irregularly ramose skeletal 
corpuscles, the branches of which meet in a nodosely thickened 
centre (PI. VIII. fig. 5). As the branches are only moderately 
ramified at the ends, a meshed network is produced, which in 
many cases shows a great resemblance to the latticed frame¬ 
work of certain Hexactinellid®, and, indeed, may be confounded 
therewith upon a hasty examination. By the furcation of the 
4-7 usually smooth arms, these sponges, which I have pro¬ 
posed to denominate Anomocladina. are proved to be true 
‘Lithistid®. The genera Oylindrophyma , Melonellaj Leca~ 
nella . and Mastosia are the representatives of this group, from 
which, possibly, the Tetracladina have been developed. 

In the great majority of the Lithistid® the skeleton con¬ 
sists neither of these Anomocladine corpuscles, nor of distinct 
quadriradiates, nor of large, feebly ramified Megamorine elc- 
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ments, but of elegant and sometimes minute siliceous corpus¬ 
cles, which are remarkable for their irregularly branched, 
many-pointed form (fig. 6), The slender, curved branches 
are eitner similarly developed, or one of them appears as the 
main stem in consequence of its greater length and strength, 
and from it the others are given off as secondary branches. 
The main stem and the branches are always set with root-like 
or wart-like simple or forked lateral processes. These filigreed 
corpuscles, from which I name this group Ruizomorina, not. 
untrequently fork into four principal arms, and then remind 
one of the Tetracladina; but it is very rarely that the four 
branches meet together at angles of 120°. In general, it may 
be said that no general law can be established for the Rhizo- 
morina with respect to their ramification ; they are irregularly 
formed, and show a definite typical form only within the same 
genus and species. 

The presence of an axial canal is generally difficult to ascer¬ 
tain, as the round, toothed branches usually appear quite solid 
by transmitted light. But with favourable preservation and 
illumination I have been able to observe an axial canal in both 
recent and fossil Rhizornorina. In the Jurassic forms Hyalo- 
trapos (PI. VIII. fig. 6), Platychonia , and Cnemidiastrum there 
is in the main stem a short, straight, simple axial canal closed 
at both ends; in the Cretaceous and recent Rhizornorina the 
wide, indistinctly limited axial canal, which sometimes shines 
through like a somewhat brownish nuclear stripe, follows the 
course of the main stem, and usually also sends ramifications 
into the larger branches, the smaller branches and the root¬ 
like processes being perfectly solid. 0. Schmidt has figured 
such axial canals in Corallistes microtuberculatm (L c t pi, iii. 
fig, 4) and Corallistes typus (L c. pi, iii. fig. 3). Among 
the fossil Lithistidce the genera Seliscothon y ChoneUa } Verru - 
ctdina , &c. show the axial canals distinctly. 

In the arrangement and union of these little toothed skeletal 
elements great variety prevails. Sometimes the fine processes 
of neighbouring corpuscles interlock to form a loose confused 
tissue, which, when treated with acid, either breaks up into 
its constituent particles, or sometimes remains loosely con¬ 
nected; or they group themselves dose together ana form 
anastomosing or parallel fibre-like bands, in which the parti¬ 
cles, which are generally deposited in definite directions, are 
very intimately interlocked by their branches and root-like 
processes. 

In the isolated siliceous structures which lie partly at the 
surface and in part scattered in the skeleton, and which are 
denominated M surface-spicules ” and “ flesh-spicules,” greater 

9* 



132 


M. K. A. Zittcl on Fossil Lithistidce . 


variety prevails than among the true skeletal elements. They 
are either uniaxial or quadriaxial siliceous structures. 

The former present no peculiarities worth notice. Bacillar 
spicules from 0*5 to 10 and 20 millims. in length may Iks 
observed in the most various modifications. They are usually 
spindle-shaped and pointed at both ends, sometimes blunt at 
one end anu pointed at the other, or rounded off’ at l»oth ends. 
Most frequently they are straight; but curved, 8-shaped, and 
sometimes even undulated spicules occur. Their surface is 
smooth, rarely spinous. In an undescribed recent species, 
which 1 have received from I)r. W. Marshall, there arc undu¬ 
lated spicules which arc furnished at regular intervals with 
pointed frill-like processes, and in their habit resemble the 
form of spicule figured by Bowerbank in the Mon. Brit. Sp. 
pi. i. fig. 14. 

The spicules of the quadriaxial type, to which it would be 
better to give Carter’s name u trifid ” or u ternate,” are much 
more multifarious in form, as one axis is always differently 
developed from the rest and appears sometimes as a long shaft, 
sometimes as a short style, and sometimes only as a button- 
like thickening. Apparently perfect equality of the four rays 
never or extremely seldom occurs in the Lithistidsc. At least, 
1 have never observed the so-called chevaux tie /rise cither in 
living or in fossil forms. 

Most frequently we find anchors with long simple shafts, 
diminishing towards the free end. The three prongs at the 
opposite end are rarely simple, and are then usually short 
(patento-ternate, rccurvo-tevnate, expando-temate, incurvo- 
porrecto-temate spicules, &c. of Bowerbank, /. c. figs. 45-54, 
128, 129) ; but generally they divide again into two (rarely 
more) prongs, forming so-called double auchors (bifurcatea 
expando-temate spicules, Bowerbank, /. c . pi. v. fig. 130, 
and speculated dichotomo-patento-teruate spicules, ng. 53, 
&c.). 

In the simple anchors the three prongs either diverge ob¬ 
liquely outwards at equal angles or they are bent back. This 
is the case also in the forked anchors; but in these the thre0 
furcate prongs more frequently lie in the same plane, starting 
at right angles from the shaft, or their ends may even bend a 
little backwards. In roy monograph of the genus Coelopty- 
chium I have figured (Taf. vi. figs. 3-30, and Taf. vii. figs. 
1-10) many such anchor-shaped structures, presumably all 
derived from Lithistidce; so mat any further description ap¬ 
pears superfluous. Among these figures there are some 
(Taf. vii. figs. 9, 10) in which the arms of the forks are not 
smooth and straight, but furnished on the outside with branch- 
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ing excrescences. Similar furcate anchors beset with nodose 
warts also occur in some recent Lithistidse (such as Coral- 
listes nolitangere, fig. 7, c.) 

A remarkable modification of the furcate anchor with arms 
standing perpendicular to the shaft is to be observed in the 
genus TneancUa. Here the shaft is reduced to a short, 
pointed style, the three arms are compressed from above, 
curved, and divided at the ends into two short branches (see 
Bowerbank, l c . fig. 306, and Proc. Zool. Soc, 1869, pi. v. 
figs. 8. 9). In the fossil genus llhagadinia , and in an unde- 
scribcu recent lihacoducula kindly communicated to me by 
Mr. Carter, the shaft is still shorter, and the very broad com- 

E reseed arms divide into two, three, or more irregular lobes, 
n the centre there is a very short quadriradiate axial cross. 
Surface-spicules of this kind are figured in my monograph of 
Ctrloptychium (Taf. vii. figs. 25-27, 29, 30). Carter has de¬ 
scribed similar forms from the Greensand of Haldon, under 
the name of Dactyiocuhjcites ] deary i *. If the shaft be re¬ 
duced to a miuute stylet, and the rays of the axial canal become 
still shorter, the depressed arms of the furcate anchor broader, 
and their lobate branches moie numerous, structures are pro¬ 
duced such as the short-stalked many-lobed siliceous disks 
represented in my monograph of fwloptychium (Taf. vii. 
figs. 36, 37), or those figured by O. Schmidt (l c. Taf. iii. 
fig. 8) as Corallistes polydiscus , Selim, (not Bocage), by 
Bowerbank (Mon. Brit. Sp. figs. 104-106) as " foliato-peltate 
spicules,” and by Carter (/. c. pi. vii. figs. 3, 4) as Dacty - 
localycites polydiscus from the Greensand of Ilaldon. Similar 
minute disks occur in Kaliapsis . 

Close to these come the sometimes circular, sometimes oval 
siliceous disks of Discodermia poly discus, Bocage (sec Bower¬ 
bank, Proc* Zool. Soc. 1869, pi. vi. figs. 10, 11), in which 
there are in the centre a minute conical stylet and a short 
quadriradiate axial cross. Carter (l. c. pi. vii. fig. 5) has 
also found the same disks fossil; and with these may proba¬ 
bly be ranged the large irregular and angular siliceous plates 
Of the fossil genus Plinthoseila. 

In the neighbourhood of Discodermia we must possibly also 
place those elegant siliceous disks with highly-developed 
and repeatedly divided radial canals, and perforated at the 
margin, of which I have already figured several specimens 
(Codoptychium , Taf. vi. figs. 82-35). Similar disks are de¬ 
scribe \y Carter from the Greensand of Haldon (Z. c. pi. ix. 
figs. 40-42). 


Xt in. & Mag. Nat. Hist, sex, 4, vol. vii. (1871) pi vii. 1,2. 
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If we now return to the simpler, short-stalked; furcate an¬ 
chors with curved arms of Theonelta . we find that these are 
approached by other more complicated forms. Thus .the Bhaft 
is reduced to a short conical style, and the curved arms emit 
lateral branchlets, which, in their turn, are beset with root-like 
excrescences. Elegant structures are thus produced (see Bow- 
erbank, Proc. Zool. Soc. 1869, pi. v. figs. 2-4, and pi. xxv. 
fig. 4), which in their appearance considerably approach the true 
skeletal corpuscles. Tnis resemblance becomes still greater 
when the short shaft itself runs out at its extremity into fili- 
greed processes (Azorica Pfnffcrcr, Cart.). 

In these last-mentioned u surface-spicules,” their relation 
to the skeletal elements is quite indubitable; but there are 
many, especially fossil, Lithistidm in which the siliceous cor¬ 
puscles oi the surface, although differing in size and ramifica¬ 
tion from those of the rest of the skeleton, can only be regarded 
as modified skeletal coqmsclcs, but cannot be referred back to an 
anehorlike structure {Leiodermatiunij Leiodorella , Verrucu- 
(inn , Amphithelwn ) Seliscothon , Chonelhij &c.). I regard 
such u surface-spicules ” merely as young still undeveloped 
skeletal elements. 

The arrangement of the anchor-shaped surface-spicules is 
almost invariably such that the shaft is turned inwards and the 
prongs outwards. In Corallistes , Turonia , Gallopegma y Galym- 
matina , Theonella , &c. the double prongs ot the anchors, 
which diverge in the same plane, form a remarkably elegant 
stellate pavement, the interstices of which were occupied in 
the living state by sarcode and minute flesh-spicules. In 
Dory derma the anchors, which are furnished with short double 
prongs, are remarkable for the considerable length of their 
shafts. They are grouped together in dense tufts, and stick, 
with their notched ends outwards, in mesh-like depressions of 
the skeleton. The lobate and notched short-shafted anchors 
and the siliceous disks of Dtscodermia &c. also form a more or 
less dense surface-layer, which is the more perishable in pro¬ 
portion as the shafts, which are directed inwards, penetrate to 
a less distance into the mass of the skeleton. 

As a rule, those surface-structures which, in their general 
habit, differ least from the true skeletal corpuscles, and are 
probably only young undeveloped skeletal elements, are 
placed venr close together. Sometimes they form an appa¬ 
rently solid and smooth siliceous membrane, which either covers 
only certain portions of the sponge-body ( Turonia } Chemn - 
dopora , Thecosiphoma ), or else clothes the whole sponge as a 
regular fine siliceous envelope ( Galymmatina , AstroeUtdia), 
IVOrbigny, Fromentcl, Courtiller, and Pomel have repeatedly 
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Called attention to this peculiar covering-layer, but have fre¬ 
quently confounded it with the epithecal structures of corals 
or wn the dense coat of the fossil calcareous sponges. 

[To be continued.] 

EXPLANATION OF PLATE VIII. 

Fig. 1. Isolated skeletal element of the wall of Callopegma Schlambachi, 
Zitt., from the Mucronatus-CheAk of Ahlten. X 64. 

Fig. 2. Skeletal elements of the stalk of Aulaxinia sulci/era (Pom.) from 
the Afurnma^Mfl-Ohalk of Ahlten. x 82. 

Fig. 8. Skeletal elements of Doiydermn dichotoma (Rom.) from the 
Mucronatm-C hal k of Ahlten. X 82. 

Fig. 4. Skeletal elements of MegaUthieta forammosa, Zitt., from the Upper 
White Jura (f) of Nattheim. x32. 

Fig. 5. Skeletal corpuscles of MasUma JFetzler/, Zitt., connected and iso¬ 
lated, from the Upper White Jura (t & £) of Soxenhausen, near 
Uunxburg. X04. 

Fig. 8 . Skeletal elements of Hyalotragos patella (Goldf.) from the White 
Jura of Streitberg. x64. 

Fig . 7. Anchor-spicule of ChoneUa tenuis (Rom.) from the Quadratus- 
Chalk of Linden, Hanover. X 64. 

Fig. 8 . Forked anchor of the surface of Pachinwn scriptum (Rom.), from 
the side and from beneath, x 64. From the A/ucrona£w*-Chalk 
of Schwiechelt, in Brunswick. 

Fig. 0. Forked anchor of Corallistes noUtangere , Schmidt, from the aide. 
X 04. Recent, Florida. 


XIV.-*— On Bellidia Huntii of Gosse . By C. Spence Bate. 

Having some time since communicated to Mr. Gosse my 
hesitation to accept his genus Bellidia (Ann. & Mag. Nat. 
Hist. Oct 1877, vol. xx. p. 313, pi. 10) as that of a new or 
undescribed form, I took the earliest convenient opportunity 
to examine the specimen from which he drew up his descrip¬ 
tion. This he sent to the British Museum, where it is care¬ 
fully preserved. 

1 found it in the same condition and retained in the same 
bottle in which it was forwarded by the author, the peculiar 
chelate hand of the first pair of pereiopoda being detached 
and preserved with it. 

It is needless to go into very minute details of the general 
characteristics of the animal, since careful, prolonged, and re¬ 
peated examinations convinced me that tne specimen was 
MippotyU Prideauxii of Leach. Mr. Miers, the assistant in 
the Zoological Department under whose superintendence the 
Crustacea are, kindly assisted me to compare Gosse’s animal 
with Leach’s type of H. Prideauxii ; and after comparing my 
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drawings with Gosse’s specimen, he agreed with me that the 
two animals were of the same species. 

The arm of Mr. Gosse’s specimen, upon which his genus 
Bellidia chiefly depended, is broken off at the meros. This 
fact, together with the probability that the animal was exa¬ 
mined beneath a somewhat inadequate power of the micro¬ 
scope, is most likely the cause of the mistake being made by 
an observer so well known for his accuracy and extent of 
knowledge. 

I should not have interfered now; but hearing from Mr. 
Gosse that u there is not the slightest probability of his going 
to London,” the opportunity for him to correct his own obser¬ 
vation might therefore be too long delayed. 

1 add a figure of the first pereiopod as drawn by Mr. Gosse 
(fig. 1), and another taken from the same by myself (fig. 2), to 
which I have conjeeturally added the three missing joints. 

Fig. 1. Fig. 2. 




XV .—Characters of four new Longicorn Coleopterafrom 
Borneo. By Charles 0. Waterhouse. 

Among the additions recently made to the British-Museum 
collection are four fine species of Longicorn Coleoptera, for 
which I have been unable to obtain names, and which I 
therefore here describe. One of them, which I have called 
Pachyteria basalts , very much resembles P. Lamli of Paacoe, 
from Penang; but the differences pointed out in the descrip¬ 
tion taken in conjunction with the difference of locality, 
justify me, I think, in regarding it as a distinct species. 

Cerambycid®. 

Pachyteria ochracea , sp. n. 

P. elongata, subopaca, ochracea; thoraco antic© posfciceque nigro 
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marginato; scutollo elongato-triangulari, nigro; pectore abdo- 
raineque violaoeis. 

Long. 20 lin. 

Entirely deep ochraceous above. Antenn® with the three 
apical joints dusky. Eyes black. Thorax densely rugose on 
the disk, the lateral spine strong, the anterior and posterior 
borders black; the underside is bluish black with a yellow 
transverse stripe. Elytra very long, not much attenuated 
posteriorly, densely rugulose, but not quite so coarsely so as 
the disk of the thorax j the apices scarcely truncate. 

Hob. Borneo. 

This species much resembles P. apinicollU , but has the 
head and thorax differently coloured, tlie apices of the elytra 
arc not “ broadly truncate,’* and the anterior and posterior 
coxae are yellow. 

Pachyteria basalis, sp. n. 

P. nigra, subnitidu; antonnarum articulis sex apicalibus elytrorum- 
que dimidio basuli flavis ; thoracc rufo. 

Long. 15 lin. 

Very close to P. Lambij Pascoc (Proc. Zool. Soc. 1866, 
t. xliii. f. 6), but differs, so far as one can judge from the 
figure and description, in having six instead of seven joints of 
the antennae yellow. The elytra are relatively longer. The 
underside is aeneous-black, the abdomen tinged with piceous; 
each segment with a spot at the side of greyish-yellow pubes¬ 
cence. 

. Abdomen with the 5th segment broadly emarginate; 
6th segment below very deeply emarginate, the sides of the 
emargination parallel; above triangularly notched. 

? . Abdomen with the 5th segment below notched on each 
side. 

Hab. Borneo, Sarawak. 

Pachyteria ruficolli8 1 sp. n. 

P. viridi-aenea, nitida; antennarum articulis tertio ad quintum 
flavis; tborace leote rufo; elytris ultra medium utrinquo plaga 
dongata velutina ; corpore subtus plus minusve pubescentia griseo- 
flava omato. 

Long. 12 lin. 

The six apical joints of the antennee are deep blue-black. 
The thorax is bright red, with moderately strong punctures 
not very thickly scattered over the surface; the extreme ante¬ 
rior ana posterior margins are edged with black; the lateral 
spine is short, tubercular. The elytra are bright metallic 
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green, much attenuated posteriorly, rather thickly and very 
distinctly punctured; the suture is impressed towards the 
apex, and, like the apex, is closely and finely strigoac-punctu- 
late (as it were frosted) ; on the sides behind the middle there 
is an elongate slightly oblique velvety patch. 

cf. Abdomen with the 6th segment broadly and strongly 
emarginate. 

? . Abdomen with the 5th segment triangularly notched in 
the middle. 

Hah . Borneo, Sarawak. 

LamiidflB. 

Etymestia alloguttata , sp. n. 

E. nigra, subvelutina, plus minus ve griseo-tomentosa; elytris guttis 
octo niveis; antennis nigris, articulis tertio ad septimum basi 
flavis. 

Long. 13 lin. 

Form and size of E. Helena , White, but totally differently 
coloured. Head and thorax black, with a little grey pubes¬ 
cence at the sides. Scutellum grey. Elytra with a few 

{ junctures on the shoulders, velvety black, with an oblique 
ascia close to the base, another in the middle, dentate, ana a 
third at the apex, grey; the basal and mesial fascue united at 
the suture; each elytron has four round rather small white 
spots placed transversely two before and two behind the 
middle. 

Ilab . Borneo. 


XVI.— Note on Cetonia opalina, L . & G. } with a Description 
of an allied Species . By Charles 0. Waterhouse. 

The British Museum has recently received from two collec¬ 
tions a species of Cetonia from Madagascar, which was re¬ 
ferred to Cetonia ( Coptomia) opalina of Lap. & Gory, but 
with some hesitation on account of the colour of the legs. 
With the view of ascertaining certain points I wrote to Prof. 
Westwood for some notes on the type in the Hopean collec¬ 
tion; and he has kindly furnished me with the following 
valuable remarks, which show very clearly that the British- 
Museum examples are a distinct species. 

“ The type of Cetonia opalina (Hope), Lap. & Gory, is a 
male, and nae Hope’s label c Mauritius ? 1 It has a slight 
impression on the basal segments of the ventral surface of the 
abdomen; and the exposed lateral margins of the abdomen, 
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seen from above, are dotted with white. Above it is olive- 
green, shining, with the seutellum, suture of elytra, and sub- 
apical tubercles more coppery. The lateral margins of the 
elytra^ especially beyona the middle to the apex, have a 
broadish margin of transverse strigose rugosity. The pygi- 
dium is finely strigose, the strigae arranged semicircularly. 
The posterior coxal plates have shallow oval punctures ar¬ 
ranged obliquely. The mentum is pale greenish luteous. 
The femora are olivaceous: the tibiae dark green, with orange 
hairs; the tarsi greenish black.” 

The following is the description of the species in this 
museum:— 


Coptomia mutabiliSy sp. n. 

C . olivaceo-viridis, nitidissima ; elytria region© scutcilari nigro- 
cyaneo tine to, lateribus diinidio apical i Btriato-punctatis; pygidio 
lflevi ( d ) vel parce punctato ( ? ); an tennis, tibiis tarsisque 
rufo-piceis. 

IiOng. 11 lin., lat. 0| lin. 

A broad highly polished species, with extremely fine punc¬ 
tuation on the thorax and some obscure lines of punctures on 
the elytra in the female. The deep-blue shadow around the 
seutellum varies in extent according to the direction in which 
the light falls. The pygidium has a few punctures scattered 
over the surface in the ? . The lateral margins of the abdo¬ 
men, seen from above, are dotted with white. The male has 
the 2nd, 3rd, and 4th segments impressed in the middle. 
The posterior coxal plates are nearly smooth, with two or 
thtfee fine punctures only. The pubescence on the chest and 
lege is nearly black. 

Hal . Antananarivo {Rev. R. Joy), Fianarantsoa {Rev. W\ 
Deans Cowan), 


XVII .—Notes on the Embryology of Sponges. 

By W. Saville Kent, F.L.S., F.Z.S., &c. 

[Plates VL & VII.] 

ALTHOUGH the independent investigations of Metschnikoff*, 
Carterf, Oscar Schmidt $, F. E. Schulze §, and, more re¬ 
cently, Barrois ||, have, as a result, necessitated an important 

* Metschnikoff, Zeitschr. wise. Zool. Bd. xxiv. p, 1,1874. 
f Carter, Ann. k Mag. Nat, Hist. vol. xiv. pp. 821 & 889,1874. 

1 Oscar Schmidt, Zeitschr. wise. Zool. Bd. xxv. 2 Suppl., Nov. 1876. 

§ F. E, Schulze, Zeitschr. wiss. Zool, Bd. xxv. 8 Suppl., Dec. 1876, 

(I 0. Barrois, Ann, des Sc. Nat. tom. iii. 1870. 



140 Mr. W. S. Kent on the Embryology of Sponges. 

modification of Prof. Haeckel’s original interpretation of the 
so-called ciliated larvas or reproductive gemmules of sponges, 
we can by no means be said to be in possession of an exhaus¬ 
tive knowledge of the histiological or developmental manifes¬ 
tations of these remarkable bodies. Our apprehension of the 
morphological affinities of the sponges as a class, again, 
assisted only by the dim and deceptive light derived from this 
same imperfect knowledge of these reproductive gemmules, is^ as 
a natural consequence, encompassed by a still more perplexing 
mist of doubt and obscurity. Animated with the desire of 
contributing, however slightly, towards a more full and accu¬ 
rate comprehension of the true nature and affinities of that 
organic group with which these debatable structures are 
associated, I propose here to place briefly on record the 
results of an extended personal investigation of these special 
sponge-elements, paying attention more particularly to those 
phenomena observed which appear so far to have escaped the 
observation of the authorities just named. 

As a preliminary introduction, it is scarcely necessary to re¬ 
mark that this embryoiogical question is here approached from 
a direction diametrically opposite to that selected, with but 
one, if any, exception, by all of the before-mentioned investi¬ 
gators. These latter, although differing slightly among them¬ 
selves in their individual interpretation of the structural 
elements of the so-called sponge-embryos, agree with one 
another, and, so far with Haeckel, in according to these bodies, 
and, pari passu, also to the adult sponges, the existence of two 
or more distinct cellular layers. This concession necessarily, 
and by these authorities avowedly, carries with it the inference 
that sponges are true tissue-forming Metazoa, and, at any 
rate, more nearly related to the simplest tissue-forming Coelen- 
terata than to tne Infusoria or other typical Protozoa. Mr. 
Carter even commits himself so far, though perhaps not 
intentionally, to this metazoic interpretation as to continually 
make use of the terms “ ectoderm ’’ and “ ectodermal layer ’* 
in his account of sponge-development. In accordance with the 
views adopted by myself, which are identical with those held by 
the late Prof. II. James-Clark, and as explained by me at some 
length in last January number of this Magazine, the sponges 
are compound colony-building collar-bearing flagellate monads, 
exhibiting neither in their embryoiogical nor in their adult 
condition phenomena that do not find their parallel among the 
simple unicellular Protozoa^ from which group, as a Neces¬ 
sary consequence, this identity being established, they cannot 
consistently be held separate. The so-called “ciliated 
embryos ” or “ larvse ” of the various sponge-forms, following 
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the same view, are regarded by me as the equivalent, not of a 
single body or person, but as a special aggregation of innume¬ 
rable individuals to which collectively the title of 11 com¬ 
pound ciliated gemmules” or " swarm -gemmules ” maybe 
most appropriately applied. The chain of evidence support¬ 
ing this decision, constructed out of the ample data yielded by 
the investigations of the several specialists mentioned, col¬ 
lated with my own in the same direction, may now be sub¬ 
mitted. 

The initial term or starting-point of the so-called 
ciliated sponge-embyro is generally recognized as con¬ 
sisting of a small unicellular Am&baAWiz unit possessing 
the faculty of locomotion from place to place by the protru¬ 
sion of lobate pseudojiodia after the manner of a typical 
Amceba. The diameter of the smallest of these initial units 
averages the 3000th part of an English inch, its appearance 
corresponding with tiiat given at PI. VI. fig. 2. From 
this most minute size these initial factors occur in every gra¬ 
dation to the dimensions of about the 200th part of an inch, 
under which larger proportions a spheroidal quiescent state 
is assumed and the first metamorphosis commences. This is 
effected by the symmetrical cleavage or duplicative division 
transversely and longwise, first into two, then successively into 
four, eight, sixteen, thirty-two segment-masses, and so on, of 
the entire spheroidal protoplasmic mass. The final result of this 
continued process is the production of a spherical aggregation 
of minute rounded units or segment-spheres, agreeing, to all 
appearance^ with the morula derived from the segmentation or 
cleavage ot the ovum of all ordinary higher animals or Meta¬ 
zoa. Figs. 3 to 8 of PI. VI. serve to illustrate the leading 

f >hases of this transformation. According to Mr. Carter the 
bregoing process of cleavage takes place within a hyaline 
investing envelope • but the existence of such a structure is 
not confirmed by the investigations of Haeckel, Barrois. or 
myself. The next characteristic phase, universally conceded, 
is the assumption by the morula-like body of a more or less 
ovate outline, accompanied by the clothing of the entire peri¬ 
pheral surface with long vibratile cilia or flagella. This peri¬ 
pheral surface viewed superficially presents under high mag¬ 
nification a tessellated aspect, each minute polygonal area of 
this tessellation representing the external or exposed surface of 
one only of the innumerable segments into winch the primary 
unicellular body has been divided, PI. VI. fig. 9 represents 
such a superficial view, the cilia round the margin of the 
organism, for the sake of perspicuity, being alone introduced. 
Focusing a little deeper, so as to bring into clear view the 
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centre of the entire body, which is thus seen as though in 
longitudinal section (PI. VI. fig. 10), it will be found that the 
constituent cellular units or segment-masses have assumed an 
elongate conical contour, gradually tapering from the expqged 
peripheral border: the same being united by their posterior ex¬ 
tremities, and closely adpresscu to one another throughout 
their lateral extent, they, as it were, in fact, radiate from a 
common centre. Under these same conditions it is clearly 
shown that a single cilium originates from the centre of the 
peripheral border of each of these elongate units, and from its 
great proportional length may be more correctly designated 
a flagellum. Increasing in size, it is next found that these 
elongate units become separated posteriorly, leaving a central 
ovate or spherical cavity in the common body, while at the 
same time a short hyaline cup-like expansion develops around 
the base of the flagellum. This stage is represented in fig. 11 
of the same Plate, and is also admitted in zUrrois’s drawings, 
and, with some slight modification, in those of Haeckel also. 
Upon this last there now, however, succeeds a phase which 
so far has apparently been overlooked by other observers, 
though it lias been encountered personally in association 
with numerous sponge-forms, and constitutes, in fact, in 
accordance with the views here adopted as to the nature 
of these organisms, a natural sequence to the preceding. 
The aspect now presented is delineated at PI. VI. fig. 12—the 
gemmule at this point of the development, as will be at once 
recognized, consisting of an ovoid aggregation of closely 
joined collar-bearing units in no way differing individually 
from the typical collar-bearing sponge-monads or spongoxoa 
of which the adult sponge-body is composed. Each separate 
unit of this ovoid mass is at this stage of its existence a per¬ 
fect individual collar-bearing monad, taking in an independent 
food-supply, which it captures with its collar of adhesive circu¬ 
lating sarcode in a manner similar to that already described by 
me of Monosiga gracilis and other free collar-bearing monads, 
in the last January number of the ‘ Annals’*. The morpho¬ 
logical identity of the individual units of the sponge-emniyo 
or gemmule with those of the independent monads alluded to 
becomes at once patent on placing side by side, as I have done 
at PI. VI. figs. 13 and 14, the simple flagellate and adult 
collar-bearing condition of an independent freshwater monad, 
* Mr. Xenoe Clark, of the San-Francisco Microscopical Society, from 
whom I have just received a very complimentary acknowledgment of 
my recognition and support of kw father 1 *, the late Prof, if Jamei- 
Clark’s, discoveries and thoory concerning the nature of sponges, has vert 
appropriately compared this Barcode-circulation of the hyaflne collar as 
discovered by me to the action of an “ endless revolving belt.” 
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Monoatga angustata , 8. K.*, with an isolated unit or zooid from 
the aponge-gemmule in the same simply flagellate and collar¬ 
bearing states. But for the accompanying explanation, in- 
deo^L tne two might be interpreted as representing slightly 
varpng individuals of the same specific type. Borrowing a 
simile from the vegetable kingdom, this matured and liberated 
sponge-gem mule presents now, as it swims through the water, 
a structural composition broadly corresponding with that of 
Volvox globator . The organism, as a whole, is propelled by 
the vibratory movements of the associated flagella* while, iu 
the same manner, each unit of the compound body, viewed 
separately, exhibits that relationship towards Monosiga and 
other indejjendent collar-bearing monads which is borne by 
those of Volvox with reference to such solitary types as />/- 
selmis or Chonemonas . Sooner or later, the spongc-gemraulc 
having transported itself, by aid of the concerted action of the 
countless vibratile flagella, to a spot suitable for attachment, 
the collars and flagella of the separate monads are retracted, 
and the organism becomes fixed, usually by one extremity, to 
the chosen fulcrum of support. An exuded veil of Barcode or 
syncytium is now poured out, hiding the monads from super¬ 
ficial view, and the transformation of the gemmule into a 
typical sponge-stock, as already detailed by Mr. Carter (/. c. 
p. 884 et seq .), is speedily effected. 

In no one of the several phases passed through by this so- 
called sponge-embryo, as here recounted, can there be said to 
have been the formation of any distinct membrane produced by 
the uniting into one morphological whole of the cellular units 
or segmentation-masses, such as takes place invariably among 
all Metazoa, each of the separate units of this segmented body 
exhibiting a totally separate and independent existence. The 
only presumed metazoic characteristic manifested, indeed, by 
this ciliated structure is its primary assumption by continual 
subdivision of a momla-like condition. This moruloid condi¬ 
tion, however, can be shown to be common to many undoubted 
Protozoa as well as Metazoa, the distinction between the two 
groups depending therefore upon the circumstance whether 
or not the component segments or blastomerea of this morula- 
like body maintain a separate existence or become welded 
into a single continuous tissue or blastoderm. Among those 
conspicuous instances in which a moruloid condition is ex¬ 
hibited by undoubted Protozoa, attention may be first directed 

• An illustration of this and nearly forty other independent collar¬ 
bearing monads will be found accompanying an article on these newly 
discovered organisms, contributed by the writer to the ‘ Popular Science 
Review ’ for April 18,8. 
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to the remarkable form recently described by Prof. Haeckel 
under the title of Magosphceraplanula, represented by PI. VII. 
figs. 13 to 18, and whose developmental phases correspond re¬ 
markably with those of the so-called ciliated sponge-embnp as 
just described. Placing our data in the same order of succes¬ 
sion, we find first the reptant amoeboid body, which assumes a 
rounded quiescent state, and then divides by a similar process 
of segmentation into a morula or spherical aggregation of 
rounded corpuscles. These separated segments or blastomeres 
now spread out on the surface, imparting to it a prismatic or 
tessellated aspect, as in the sponge-embryo, and further taper 
backwards and are united to one another posteriorly in a cor¬ 
responding manner. We have now, indeed, only to add 
a hyaline collar and single cilium or flagellum to the peripheral 
border of each unit in place ot the several cilia which clothe 
this region in Afagottphara , to produce a morphologically iden¬ 
tical organism. W fiat now becomes of Magosphara ? After 
swimming for a considerable while in the open sea, it breaks up 
or resolves itself into its constituent elements, each separated 
conical unit shortly afterwards losing or withdrawing its ciliary 
appendages and assuming an amoeboid phase,identical with that 
from which the spherical colony-form first sprang, and prepared 
once more to repeat the cycle. A closely similar developmental 
cycle has recently been shown by Messrs. Dollinger and Drys- 
dale to take place among many of the simple Monadina—an 
encysted spherical zooid splitting up by longitudinal and trans¬ 
verse cleavage into a morula-like aggregation, each segment 
of which develops into a distinct individual. My own recent 
investigations associated with this humble organic group have 
so abundantly confirmed the results of those of the authorities 
just quoted that I am inclined to regard this developmental 
cycle, in conjunction with another, referred to later on, aa 
common to the greater portion of the representatives of the 
Infusoria Flagellata. The successive phases from the free* 
Hwimming monad to the moruloid stage of one of the moat 
prominent types described and figured by the gentlemen last 
mentioned, in the i Monthly Microscopical Journal’ for Januaiy 
1874, is reproduced at PI. VI. figs. 27 to 33, and may be 
instructively compared with the similar cycle as it occurs in 
Magosplmra and the spongc-gemmules illustrated in the same 
and accompanying plates. Polytoma uvella , which is likewise 
figured and described by Messrs. Dollinger and Drysdale under 
the name of the “ bittagellate or acorn monad,” exhibits the 
same multiple fission or moruloid mode of reproduction—a fact 
amply attested even by such early investigators as Ehren- 
berg, Perty, and Schneider. A remarkable feature presented 
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by the type last named is, that the flagella remain intact and 
the animalcule swims actively about while the segmentation 
of its entire interior substance is progressing. 

Ofifc specially important factor associated with the develop¬ 
mental cycleof the ciliated sponge-gemraule,that has so far been 
quite lost sight of, relates to the initial condition of the so-called 
Ammba-like ovum, which by its segmentation develops into the 
compound structure. How is this presumed ovum produced? 
Haeckel and his followers regard it as the independent pro¬ 
duction of an imaginary entodermal tissue. I concede to it the 
position merely of metamorphosed collar-bearing sponge-monad, 
which having arrived at mature age has assumed an amoeboid 
phase in a manner precisely identical with that which obtains 
tn Magotrphwra and among many of the simpler free-swimming 
monaa forms just referred to. Such an assumption by the collar- 
bearing monads or spongozoa of an amoeboid state has been 
personally witnessed over and over again^ and is, moreover, 
amply confirmed, though not with tne interpretation here 
submitted, by Haeckel, Carter, and all other authorities who 
have concentrated their attention on this organic group. The 
dimensions furthermore given by Mr. Carter of the smallest 
ovura-like body observea by him correspond precisely with 
those of a single collar-bearing spongozoon. As a final link 
in the chain or evidence it remains to be shown that a parallel 
mode of reproduction is associated with those independent 
collar-bearing monads that formed the subject of my last year’s 
communication to the Linnean Society. A single example 
out of innumerable instances that might bo quoted will suihee 
to demonstrate this fact. The solitary loricatcd type Salpin - 
gceca fusiformis, nobis*, represented at PL VI. figs. 21-26, 
exhibits precisely similar phenomena. Commencing first with 
4he topical collar-bearing phase, it next assumes an amoeboid 
condition, then, contracting into a subspherical quiescent state, 
splits up by symmetrical longitudinal and transverse cleavage 
into a spheroidal mass of minute segments or blastomeres cor¬ 
responding essentially with that produced in a parallel manner 
by the so-called sponge-embryo. The further development 
ot the ultimate segments or blastomefes is likewise identical. 
The most conspicuous primary transformation of the segmental 
units consists m both instances of the acquirement of a single 
iiagellate appendage; and this is next succeeded by the growth 
of the characteristic collar. The only distinction subsisting 
between the two is, that while the individual units in the case 

* Since figured and described by 0. Butschli in Siebold and Kolliker’s 
‘Zeiteehrift fiir wiasensebaftliche Zoologie ’ for January 1878, under the 
title of Stitpingma Ctarkit . 
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of the sponge-product remain bound together in a social cluster 
throughout their metamorphoses, in Salpingceca they are scat* 
tered abroad, as shown at PL VI. fig. 26, during the imma¬ 
ture or uniflagellate condition, their development to the adult 
state being afterwards effected during an attached and solitary 
condition. The matured collar-bearing spongozoa next throw 
around them, as already related, a common investing veil of 
glairy Barcode or syncytium, while the solitary SaTptngwca 
builds for itself, by a similar process of exudation, its elegant¬ 
shaped protective sheath or lorica*; this at first is also soft and 
syncytium-like, but acquires an apparently chitmous or perhaps 
keratose consistence after short exposure to the water. The 
slight distinction between the two forms under the conditions 
last described finds its precise counterpart among the higher 
ciliate Infusoria, as instanced by the solitary loripa-inhabiting 
types Cothumia or Vaginicola as compared with the social 
genus Ophrydium y the innumerable units of which exude 
around triem and inhabit a common mucilaginous domicile. 
The social slime-dwelling form, Phalanxterium of Cienkowski 
{Monas socialis y Fresenius), as compared with Bicosoecd or 
other simple loricate Monadina, affords again a similar parallel 
among the more closely related ordinary Flagellata. 

The further development to the characteristic adult sponge-* 
form of the attached ciliated gemmule, the collars and flagella 
of the individual units being withdrawn and replaced by an 
investing syncytial mantle, has, as already mentioned, been 
described by Sir. Carter, with relation more especially to the 
siliceous-spiculed type Halichondria stmul<xns } in this same 
magazine for November 1874. Barrois, again c.), has 
traced these same developmental phases in a similar manner in 
numerous other sponges, including more prominently Haluarea 
lobularis and Desmacidon fruticosa* Among the phenomena 
connected with this further development, attested to by both 
these writers, is the early appearance of the spherical ciliate or 
monad-lined chambers whicn have received from Mr, Carter 
the title of ampullaccous sacs. How these chambers originate 
does not appear to have attracted the attention it deserves. 
Haeckel, however, has pronounced them to be mere spherical 
dilatations of the ordinary canals, while Barrois maintains that 
they make their appearance first as independent structures 
within the substance of the syncytium, communicating with 
the canal-system later on. This latter interpretation I am 
in a position not only to thoroughly indorse, but to further 
prove that these ciliated chambers are derived by a process 

* This sheath or lorica, in order to economize space, 1® represented k 
its entirety in only one of the figures illustrative of thi 
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of segmentation from a primary reptant amoeboid and sub¬ 
sequently spheroidal unit in a manner identical with that 
already detailed of the free-swimming ciliated gemmules. 
Plate VII. figs. 1 to 7 serve to illustrate the successive 
phases of this development of a ciliated chamber as observed 
py me first in a species of Halisarca apparently identical 
with 1L lobular is , and since confirmed by the investigation of 
innumerable other forms. Figs. 1 to 4 exhibit no deviation 
whatever from the normal process of segmentation producing 
the moruloid phase of the so-called ciliated embryo; and it is 
only when the separated units or blastomeres assume their 
next more characteristic and uniflagellate condition that the 
distinction becomes apparent. Here, as shown in section at 
fig. 5, the flagella are developed on the interior instead of the 
exterior border, and project into a central cavity instead of 
into the surrounding water. The matured development of 
the same chamber, in winch the individual units or zooids 
have attained their typical form and characteristic collars, is 
similarly shown at fig. 7. As will be immediately recognized, 
it needs merely the eversion of this inward-turning spheri¬ 
cal aggregation of collar-bearing monads to produce the typical 
free-swimming gemuiule or so-called ciliated embryo repre¬ 
sented by fig. 12 of the preceding Plate. At fig. 8. Plate VII., 
half a dozen monads from the same mature ampullaceous sac, 
but more considerably magnified, are delineated; and close to 
them (fig. 9) is placet!, for the purpose of comparison, an 
example of an independent collar-bearing form, described by 
me in my monograph of the group under the title of Dcsma- 
rella moniliformis . This type, which occurs somewhat rarely 
in salt water, forms small cnain-like, free-floating colonies of 
from two to six or eight individuals only. Apart from the 
explanation here given, it would be scarcely possible to distin¬ 
guish it from the separated spongozoa of the ampullaceous sac; 
and it affords another illustration of the close relationship that 
exists between the sponges and these more simple independent 
collar-bearing types. Throughout these latter, indeed, when 
extensively known, types are constantly recurring that mani* 
feat in thetr narrower cycle of existence a correspondence with 
Borne isolated developmental phase of the separated zooids bl 
the former. 

Although the symmetrically ovate Bhape, with the collars 
and flagella of the separate units forming an even and unin. 
ten-opted elegant frill-like border throughout the peripheral 
surface, as delineated at Plate VI. fig. 12, represents what 
may be accepted as the most typical and characteristic expres¬ 
sion of the so-called ciliated sponge-embryo, it will be found 

10 * 
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that different examples of these bodies, derived even from the 
same sponge, present an extraordinary latitude of variation. 
Among the most conspicuous and frequent of these variations, 
is one which, indeed, in certain sponge-forms occurs almost 
as frequently as the typical one just alluded to: \t is repre¬ 
sented by Plate VI. fig. 15. The deviation in this example, 
as will at once be recognized, consists of the distinct character 
of the component parts of the lower half of the organism, the 
typical elongate flagellate units which characterize the upper 
one being here replaced by irregularly spheroidal cells, winch 
are more or less confluent with one another. Grasping at a 
straw, those committed to the metazoic interpretation of the 
Porifera have selected this inconstant type for the demonstra¬ 
tion of their views respecting the bilaminate or diblastic struc¬ 
ture of these bodies. No distinct inner and outer lamina, as 
first represented, being found to exist, the front flagellate 
portion is now made to do duty for the exoderm, and the hinder 
one for the endoderm. The constituent dements of this latter 
region being found again occasionally retreating into the 
central cavity of the compound body, this has been accepted 
as a proof of the invagination of the endoderm and the forma¬ 
tion of a primitive “ gastreea.” The untenability of this inter¬ 
pretation, however, is at once proved by the inconstant occur¬ 
rence, of this type, while in addition it is easy to show that the 
basal and larger cellular elements are merely modifications or 
more advanced stages of growth of the smaller frontal ones. 
Two figures borrowed from Barrois (Plate VI. figs. 19,20), re¬ 
presenting two separate developmental phases of the ciliated 
embryo of Haliaarca lobularis } assist in the demonstration of 
this fact. In the second of these (fig. 20) we find that the 
cellular units of the lower portion of the body, though abruptly 
larger than those of the upper one, exhibit the same uni¬ 
flagellate character, while in the preceding figure the trans¬ 
ition from one to the other is perfectly gradual and uniform. 
Another figure is given by this authority, derived from the 
same sponge-type, corresponding with out own fig. 10, but 
prior to the development of the flagella, and in which the 
component cells from one end to the other present a precisely 
similar size and character. Haeckel, again, in his 4 Kalk- 
schwHmme/ Taf. 4. fig, 6, represents the ciliate embiyo of 
Ascetta clathrus as corresponding entirely with my delineation 
at fig. 9 of that of Grantia compressa, the whole peripheral 
surface consisting similarly of minute even-sized cells, exhi- 
biting m superficial view a tessellated aspect. No distinction 
whatever is indicated here between the cellular constituents of 
the anterior and posterior portions of the organism, though at 
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the game time he delineate* an apical aperture and central 
cavity, the Utter lined with a separate layer of so-called en- 
dodermal cells, the existence of neither of which is any longer 
maintained. Still more direct testimony, if needed, in de¬ 
monstration of the identity of the constituent elements of the 
upper and ’lower portions of the spouge-embryo, even where 
those of the latter one are of considerably larger size, is af¬ 
forded by Plate VI. fig. 16, in which, as will be seen, the 
cellular elements of the lower portion exhibit all the characters 
of the adult collar-bearing zooids or units, while those of the 
upper part have arrived only at the scmideveloped uniflagellate 
ana collar less condition. This interesting example was met 
with in a calcareous sponge-form common on the Jersey coast, 
closely allied to Haeckels Ascandra pinus } and having associ¬ 
ated with it innumerable other embryos presenting the typical 
ovate and uniform character delineated in fig. 12. This some¬ 
what abnormal example last described furnishes a complete 
key to the commonly occurring form delineated at fig. 15, 
this latter, indeed, representing a slight modification of the 
same type, in which the zooids of the lower portion have still 
further outstripped their antipodal companions in the race, 
losing their collars and flagella, and assuming the passive 
amoeboid state accompanied by a syncytial exudation before 
these others have so much as developed the first-named 
structures. Why, in some instances but not in others, this 
disparity in the degree of growth should exist between the 
separate units or zooids of the anterior and posterior portions 
of the aggregate mass is easily explained. On making a 
suitable section through a sponge-body containing these cm- 
biyos it will be found that in some cases these bodies are 
released from their syncytial matrix in their entirety, the 
zooids under these circumstances developing evenly throughout 
the periphery, while in others they for a while remain partially 
immersed within the same. In this latter case the zooids of 
the two opposite portions naturally develop at a different rate, 
those appertaining to the immersed one being temporarily 
retarded m their growth. In many instances indeed it would 
seem that the most posterior or deeply immersed cellular con¬ 
stituents do not perfect their final suoaivision and development 
into the typical collar-bearing monads until the permanent 
attachment of the embryo. Mr. Carter has appiiea to these 
occasional larger cells at the posterior extremity of the ciliated 
embryo the title of root-cells, these same, when present, taken 
collectively, representing the region by which attachment to 
the selected fulcrum of support is most usually effected. It is 
a significant fact that, in cutting open or otherwise examining 
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a young sponge shortly after this first attachment, the ampul* 
laceous sacs in these sponge-forms, when they occur, are con¬ 
fined entirely to the basal region, and are evidently developed 
from the posterior root-cells. 

Although the embryonic form last discussed, and which, 
from its peculiar contour and aspect, might be dhuominateo 
the acorn-form, represents the most conspicuous and constantly 
recurrent deviation from the normally ovate type, innumerable 
other variations occur, presenting an altogether irregular and 
unsymmetrical shape. One of those irregular variations is 
represented at Plate VI. fig. 17, and another at fig. 18. In 
the latter of these certain of the cellular units have develojied 
their flagellate appendages, while the others present the 
amorphous rounded form characteristic of those of the lower 
portion of the acorn type. In the former example a nest- or 
cup-like shape is assumed, not unlike the basal portion^ taken 
separately, of the acorn variety, and in which the zooids are 
for the most part fully matured. Other variations might be 
figured and described without number; those given, however, 
suftice for the required purpose, that of demonstrating the 
non-persistency of contour of these so-called embryonic bodies. 
In audition to variation in contour, these same structures will 
be found even in one sponge-stock to vary among themselves 
considerably in calibre, notwithstanding that the component 
units or zooids exhibit a corresponding phase of development. 
Some of these bodies are several times larger than others, and 
contain necessarily a very much greater number of separate 
units. This non-conformity of the size of these unit-aggrega¬ 
tions of like age appears to admit of two constructions. In 
the one case it seems highly probable that the primitive 
rounded AmabaAWtv mass from which these compound bodies 
are developed is built up, previous to its assumption of a qui¬ 
escent state and subsequent segmentation, through the fusion 
or coalescence of a variable number of the original and 
typical collar-bearing zooidg with which the sponge-cavities 
are lined, and in a manner parallel to that of the in¬ 
dependent monad form illustrated by Plate VI. figs* 27 
to 33, in which sometimes two only and sometimes a 
much larger number of zooids coalesce and produce by a 
corresponding process of segmentation a larger or smaller 
number of daughter zooids or macrospores resembling the 
parent. The coalescence of two Amoeba -like sponge-units 
lias been frequently observed; and it is not unreasonable to 
premise that a similar welding with one another^ as in the cose 
of the simpler monad, of a larger number of similar units is 
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sometimes effected*. The abnormal and, in some instances, 
prodigious comparative size of the amoeboid masses from which 
the ciliated embryo is developed admits, however, of a second 
interpretation. As shown by Haeckel in many of his illustra¬ 
tions (a portion of one of which, representing his A&calti* 
cerebrum'^ is here reproduced, Plate Vll. fig. 12), the external 
border ot the amoeboid mass ia invested by a continuous and 
even layer of the normal flagellate monads. Now it has been 
demonstrated by me in my communication on this same subject 
to thg Linne&n Society last year, and has since been confirmed 
by repeated subsequent observation, that the amoeboid particles 
or cytoblasts stationed within the substance of the syncytium, 
and which later on, under normal conditions, assume the 
typical collar-bearing form, receive their sustenance through the 
flagellate types, which, having filled themselves to repletion, 
pass all additional supplies, arrested by the hyaline collars, 
through their own bodies into the sypeytium, where the 
same are at once seized by the amoeboid particles. By a similar 
process it ia not improbable that certain of these large amoeboid 
masses, as indicated in the figure quoted, represent ordinary 
cytoblasts or imperfectly developed flagellate zooids, upon 
which the task of conversion into the ciliated swarm-gem- 
mules specially depends—to which end they are, as it 
were, specially fed 'and fattened up by the superincumbent 
flagellate units. The falling-off or diminishing amount of the 
food supply might, under these conditions, arrest at any stage 
the further development of these amoeboid masses, causing 
them to enter upon their final transformations at different 
epochs of growth, which would thus sufficiently explain the 
variable calibre of the ciliated bodies produced by subse¬ 
quent segmentation f. 

From the account now submitted of the developmental 
manifestations of the so-called ciliated sponge-embryo it is 
clearly evident that we have here represented merely a mode 
of increase, for a special purpose, by multiple fissiou, differing 
in no essential manner from that common to Magosphmra ana 

• Haeckel further describes and figures the coalescence of numerous 
individuals into one homogeneous amoeboid mass of bis simple monad 
form Prctomyxa as & prominent feature in the developmental cycle of 
that type. 

t That this suggested interpretation does not in any way militate against 
the conception of the unicellular and J’rotozoic nature of the essential 
Spongoaoft is sufficiently demonstrated from the fact that among certain 
colony-forming higher cillate Infusoria, and notably the genus Zootham- 
mum, special soma* are at times developed for a closely parallel object, 
and attain, in comparison with the ordinary units, an equally dispropor¬ 
tionate size. 
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the independent collar-bearing types, such as Sulpingma , and 
the majority of the Infusoria flagellata. That these bodies 
cannot in any way be compared with the frue ova of the ordi¬ 
nary Metazoa is demonstrated not only by their inconstant 
form and character, disassociated also with any act of spermatic 
fecundation g but from the fact that the segmentation of the 
primary unit gives rise to a morula-like aggregation, which 
does not develop by the fusion of its constituent particles or 
blastomerea into a single germ-lamella or blastoderm, but 
into a number of distinct and independent unicellular avoids 
or units. The Metazoic interpretation of the nature of sponges, 
as grounded upon the developmental manifestations of these 
same bodies, must likewise as a consequence be abandoned, or 
otherwise be extended to the simple Monadina, Radiolaria, 
and Catallacta, which produce a similar morula-like segmen¬ 
tation-mass, thus leaving the Protozoa in possession only 
of little more than an empty title. The true nature and sig¬ 
nificance of the so-called ciliated embryos of the sponge, while 
not reconcilable witli the proposed Metazoic interpretation, 
becomes clearly intelligible on collating these organisms with 
the unicellular Protozoa. Regarded from this position, the 
identity of the ovate aggregation of separate, units which con¬ 
stitute the so-called sponge-embryo with the similar aggrega¬ 
tion of units of the segmented monad, afterwards separated and 
dispersed as swarm-spores, is made apparent. This sponge- 
embryo is in this maimer demonstrated to be merely an aggre¬ 
gation of swarm-spores held closely bound to one another 
throughout the process of development., It may therefore be 
appropriately denominated a u swarm-gemmule,” whose 
mission it is in its aggregate condition to lay the ioundation 
of a composite sponge-stock similar to the one which gave it 
birth, and in a manner identical with that individually effected 
by each motile swarm-s|>ore of the solitary monad. 

As a final demonstration of the Protozoic nature of sponges, 
the multiplication of these organisms by the production of 
countless infinitesimal spores after the manner of tfye typical 
Monadina has been determined. This spore-formation m 
brought about through the assumption by the matured collar¬ 
bearing zooids of a quiescent encysted state, accompanied or 
not by the fusion of two individuals. The spores produced by 
the breaking up into almost invisibly minute particles of the 
entire protoplasmic substance of the encysted zooids are libe¬ 
rated in the substance of the syncytium: and within thia 
matrix each spore develops again througn an amoeboid or 
oytoblastic and then simply flagellate phase to an adult collar- 
bearing unit. This multiplication of the typical sponge- 
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monads or Spongozoa by the means of spores represents tlic 
constant and normal manner in which the growth and exten¬ 
sion of the sponge-colony is effected—the aggregated masses 
of individuals or swarm-gemmules, liberated only at certain 
periods, representing a special development for the more 
extensive dissemination of the species. The subject of spore- 
formation, associated with the reproduction of sponges, has 
been already adverted to in mv contribution to the * Annals ’ 
in January last, and is entered into at considerable length in 
my communication made in June 1877 to the Linnean Society. 
Pending the publication of these more abundant details, 
figs. 19 to 25 of Plate YII. accompanying this article will 
assist to illustrate some of the more conspicuous phenomena 
that accompany this method of reproduction. 

1 gladly avail myself of the present opportunity of recording 
my most grateful acknowledgments to the Government-Grant 
Committee of the Koyal Society, who, by their liberal award 
to me of o grant of £50, have placed at my disposal those 
instruments of precision not otherwise accessible, but absolutely 
requisite for the accurate determination of the ultimate struc¬ 
ture and affinities of the group of organisms discussed in this 
communication. 

Channel-Islands Zoological Station, 

St. lieliors, Jersey, June 21,1878, 


EXPLANATION OF THE PLATES. 

Plath VI. 

Fig. 1. Typical spongnsoon or collar-bearing monad of the calcareous 
sponge-form GratUia comprmst r, X1000 diameters. n, endoplast; 
c.r, contractile vesicle. 

Fig. 2. The ^wtmfo*-like body from the same sponge-form, out of which 
by segmentation the awarm-gemmule or so-called ciliated embryo 
is produced—which may represent either a typical sponge- 
monad, as at fig. 1, that has withdrawn its collar and flagellum, 
and assumed an amoeboid phase, or a similar monad in its unde¬ 
veloped and cvtoblostic state, 

Fig*. 3~8. Successive developmental phases of the swarm-gommule of the 
same sponge, commencing with the assumption by the last- 
named amoeboid body of a spheroidal form, and terminating in 
the production of a morula-like aggregation of segment-masses 
or btastomeres. 

Figs. 0,10. The characteristic form of the swarm-gemmule when libera¬ 
ted from the syncytium of the parent sponge, viewed at fig. 9 
superficially and at fig. 10 in optical section; the segment-masses 
of the preceding morula-like body have assumed a conical shape, 
radiating from the centre to the periphery, each of the same 
bearing in the centre of its exposed or distal border a angle 
-cilium or flagellum, x 350 diameters, ' 
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Fig. 11. Optical section of a portion of a still further advanced condition 
of the same swarm-gemmule, in which rudimentary collars have 
been developed around 4he distal flagella; through the enlarge¬ 
ment and expanding outward of the cellular constituent# a central 
cavity i# now possessed by the common body. 

Fig. 12. The fully matured condition of the same sw&rm-gemxnule, which 
in now shown to be an ovate aggregation of typical collar¬ 
bearing monads similar to that represented at fig. 1, and of which 
the parent sponge-stock is essentially composed. 

Fig. 13. Separated monads from successive developmental conditions of a 
similar swarm-gemmule. that at a possessing a flagellum only, 
and the other* b , being provided with its characteristic collar, 
contractile vesicle, and endoplaat. 

Fig. 14. Adult and immature conditions of a solitary collar-bearing flagel¬ 
late monad, Mommga angmtata, S. K.,—o representing the col¬ 
lates# and immature one, b the adult form, and both exhibiting 
a remarkable correspondence with the similar developmental 
phase# of the isolated sponge-monads given in the preceding 
figure. X 2500 diameters. 

Fig. 15. Anim*gularly-f<>rmedacorn-shapedswarm-gommulefrom thesame 

n e, in the anterior part of which the monads have not yet 
iped their collars, while at tho posterior end the collars and 
flagella have been withdrawn!, end the separate monads, coales¬ 
cing laterally with one another, accompanied by the exudation 
of a syncytial film, have produced anamorphous amoeboid mass. 
Fig. 16. Another example of an “ acorn-shaped ” swarm-gemmule from 
the same sponge, in w hich the disparity of development between 
the constituent monad# of the anterior and posterior halves is not 
so considerable; those of the latter present the characteristic 
adult collar-bearing form, while those of the anterior portion 
possess a# yet only tingle terminal flagella. 

Fig. 17. An irregular mulish aped swarm-getnmule from the same sponge, 
composed of adult collar-hearing monads. 

Fig. lft. Aji abnormal and entirely unsyrametrical swarm-gemmule from 
the same sponge-form, in which the constituent monads exhibit 
the two phases of development presented at fig. 15. 

Figs. 10, 20. Two swarm-gemmule# of Halt*area kfadaris, in the first of 
which the os yet immature and uniflagellate monads correspond 
with each other in bIzc, while in the second those of the lower 
portion are considerably more developed (after Barrow). 

Fig. 21. Adult monad of the solitary collar-bearing loricate type Salpifa 
gceca fimfomm , S. K. (The lower portion of the lonca, to save 
space, has been omitted, but is represented in its entirety at 
fig. 26.) x 2CXX) diameters. 

Fig. 22. The same monad, having withdrawn its collar and Hagellum, 
Assuming an amceboid state. 

Figs. 23-25. Successive phases following upon the ammboid condition of 
the same animalcule, corresponding with those illustrated by 
figs. 3*8 of the sponge-monad, and terminating in the production 
of a similar morula-uke aggregation of segment-masses or bias- 
tomeres. 

Fig. 26. The segment-masses or blAstomeres of the preceding morula-like 
body becoming separated from one another, and issuing from the 
parent lories, as simple flagellate monads or swarm-spores; these 
subsequently become attacked, and grow to the adult state. 

Fig. 27. An adult individual of Messrs. Dellinger and Drysdale’s “ hooked 
monad ” (Hetmmita uncmata , 8. K,). * 
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Fig. 28. Two individuals of the same species about to coalesce. 

Ftp*. 29-418. Illustrating the coalescence or fusion of four individuals 
of the same type, followed by the production of an irregular 
amoeboid mass, which finally resolves itself by a process of seg¬ 
mentation, and in a manner identical with that of the sponge- 
monad and solitary collar-bearing form last figured, into a corre¬ 
sponding morula-like body, the constituent units of which are 
finally liberated as minute zoospore-like bodies which grow to 
the parent form. Figs. 27 to 33, representative of this type, 
are reproduced from Messrs. Dollinger and Drysdale’s figures. 


Plate VII. 

Fig. 1. Amaba-Mfo) corpuscle or zooid of Hahsarra hbulari s, out of which, 
by repeated segmentation and differentiation of the cleavage- 
maaseS, the characteristic spherical ciliated chambers or i{ am- 
pullttceous sacs ” are constructed. X 400 diameters. 

Figs. 2-4. Various phases of this process of segmentation, terminating at 
fig. 4 in the production of a morula-like aggregation of rounded 
blastomeres. 

Fig. 5. The succeeding developmental phase of the ampullaceous sac of 
the same sponge, as seen in optical section. The segment- 
masses have now spread out upon the surface and assumed a 
eonoidal form, each of the same bearing apically a long lash- 
like flagellum, which projects into the common spheroidal 
cavity. 

Fig. 6. An example of about the same age, focussed superficially, in 
which trie segment-masses, while considerably separated from 
one another, aw held together by the hyaline or syncytium-like 
wall of the body of file “sac,” upon the inner surface of 
which their apices project. 

Fig. 7. A fully matured ampulfaceous sac of the same sponge, as seen in 
transverse optical section, and in which the previous conical, 
uniflagellate segment-lUAsses have developed into typical collar- 
bearing sponge-monads or Bpougozoa. The eversion of this 
matured monad-chamber is alone required to produce a struc¬ 
ture essentially corresponding with the “ awanu-geraniule ” 
represented at fig. 12 or the preceding Hate. X 800 diameters. 

Fig. 8. A lew individual unite or sponge-monads from the preceding 
figure, further enlarged; », nucleus or endopl&st; e. v, con¬ 
tractile vesicle. 

Fig. 0. A colony of the independent, free-swimming, collar-bearing monad 
. JMsmareUa moniliformis , 8.K., which occurs in chain-like aggre¬ 
gations of from’two to as many as eight individuals, with 
which the separated sponge-monads in the preceding figure 
essentially correspond, x 1000 diameters. 

Fig- 10. Sporocyst-like bodies found associated with a siliceous sponge- 
form {HnUckondna, sp.). x 600 diameters. 

Fig* 11. Detached fragment of a siliceous sponge (Halichondria, sp.), 
showing at a an ampulla ceous sac in its semidcveloped or 
moruloid condition, at b b two amoebiform bodice emitting 
pseudopodia, and winch after assuming a quiescent or encysted 
•tate, develop through the cleavage of their substance into 
ampullaceous sacs. sg } syncytium. Several typical adult 
sponge-monads or Spongozoa are shown at c. 
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Fig . 12. Portion of the cavity of a calcareous sponge (Ascaltis c*reb9im t 
Ilk!.), showing at a the internal lining of characteristic flagel¬ 
late cells, anci at b a swarm-gemmule in its earlier amoeboid 
and unsegmonted state. (After Haeckel.') 

Fig. 13. An isolated zooid of Magospk&ra planukt, Hkl., derived from 
the dismemberment of the adult spherical colony form. 

Fig. 14. A similar zooid with the cilia retracted and presenting an 
amoeboid aspect. 

Figs . 15 &16. The preceding amoeboid zooid, having in the first instance 
assumed a quiescent or encysted state, and m the second become 
divided by cleavage into four spherical segment-masses or 
blastomeres. 

Figs. 17 & 18. IVo adult colony-spheres of Magosphtrra planula de¬ 
veloped in a morulnid manner from a continuation of the 
cleavage process of the preceding typo, the first viewed super¬ 
ficially, and the second in optical section. In the latter in¬ 
stance the union of the separate zooids with one another by 
their slender posterior extremities is made manifest, the colony 
presenting under such conditions a close structural corre¬ 
spondence with the swarm-gemmule of the sponge, illustrated 
by figs. 10 & 11 of the preceding Plate. Both consist of similar 
unit-aggregations, the separate zooids in the case of Mayosphtrra 
having numerous terminal cilia, and in that of the sponge- 
gemimilc a single cilium only. (Figs. 13-18 after Haeckel.) 

Fig. 10, A separated sporocyst with" spores from a calcareous sponge, 
Lntrosolenia botryotdes , Bow. 

Fg. 20. An iutraspicular area of Lrucosolenia bofryoidts, consisting of a 
thin film-like expansion of structureless sarcode or syncytium, 
in which are immersed collar-bearing sponge-monads in an en¬ 
cysted state ; these, as at o, are laden with spores, while, as at 
b y these spores have been liberated and scattered within the 
syncytium by the dissolution of the cell-wall of the encysted 
monads or sporocysts. These liberated spores gradually de\ elop 
through an amoeboid phase into typical collar-bearing monads, 
and fill up the intraspicular loculi, as shown in the succeeding 
figure. An exceedingly minute triradiate spicule is shown at 
spy developing within the ^substance of the syncytium. X 000 
diameters. 

Fig. 21. A similar intraspicular area of the same sponge, in which the 
typical collar-bearing monads have increased to such an extent 
as to completely line it in a continuous pavement-like manner j 
the collars of the individual monads, so as not to interfere with 
the general view, are represented only along the upper margin, 
and as single instances in the two pores marked p. 

Figs . 22-24. Spore-capsules or sporocysts of a siliceous sponge 

ckwidriay sp.) derived from the encystment of the ordinary 
collar-hearing monads, At fig. 24 the sporocyst is bursting 
and setting free its countless granular spores. 

Fig. 26. Spherical cluster of spore-like bodies from a species of Hyme- 
niacidon . These are at first enclosed within a membranous 
sporocyst, and afterwards, falling asunder, become distributed 
throughout the substance of the syncytium. X 500 diameters. 



Mr. H. J, Carter on Parasites of ike Bpongida . 157 


XVIII .—Parasites of the 
By II. J. Carter, F.R.S. &c. 

In 1871 ( ( Annals,’ vol. viii. p. 330) I stated that I hoped 
Boon to communicate an u illustrated paper on the parasites 
of sponges and now, after having examined all the speci¬ 
mens of the latter in the collections of the British Museum 
together with those belonging to the late Dr. Bowerbank, and 
with my own experience of the living sponges here (Budleigh- 
Salterton), I propose to notice those parasites which have come 
under my observation and of which 1 possess specimens, being 
well aware that there must be many more which have not been 
discovered, or, if discovered, have not been made public. 

For illustrations I prefer figures which combine that of the 
sponge with that of the parasite; and therefore reference will be 
made to these whenever possible, while the rest hardly require 
any; so that the only illustration that I shall insert will be one - 
of Sponyiophaga communis , which will be given in a woodcut 
opposite the description. 


Crustaceans. 

It seems not uncommon for email Ampliipod Crustaceans 
about l-12th inch long to nestle in the surface of some sponges, 
where they make little oval depressions to lie in, more or less 
bent upon themselves, which depressions, in the absence of 
the crustaceans, may sometimes be taken for vents. This waa 
first noticed in Suberites antarcticus y MS. (a branched Su- 
berite of a grey colour, with large and almost spherical head 
to its pin-like spicules, dredged up by Sir J. Ross in 300 
fathoms in 77£° south latitude), and the crustacean kindly 
described and illustrated by the Rev. R. R. Stebbing. M.A.. 
under the provisional name of Dexamine anlarctica (* Annals, 
1875, vol. xv, p. 184, pi. xv. fi^. 1^ &c.). Similar depres¬ 
sions with a smaller crustacean of a like form were afterwards 
observed on the surface of a large mouse-coloured, areniferous, 
estuarian variety of Suberites aomuncula y Nardo,= Halickon- 
dria suberea, Johnston ? on a Bucctnum containing a Paaurus , 
probably from the Firth of Forth, Scotland, and, lastly, 
though of larger size, on a living specimen of Halichondria 
incrustans from this place (Budleigh-Salterton). 

Crustaceans are commonly found in the cloaca and half¬ 
way through its aperture in Orantia ciliata and G. compressa, 
especially towards the maturity of the gastrula , which, being 
free from spicules and rich in nutriment, they devour greedily, 
not refusing portions of the sponge itself; so that, in gathering 
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t >ieces of the seaweed on which O. compressa chiefly grows 
icre, it is desirable to free the specimens as much as possible 
from the Alga, lest, under confinement, the crustaceans issue 
from their nests in the latter, where they dwell in great abun¬ 
dance, make an onslaught on the Grantias ) and destroy the 
greater part of them. 


CnUUPEDEB. 

The Balanoid Cirripedes, whose embryos are so abundant 
that they almost cover every thing on the rocks here, together 
with the rocks themselves, could hardly be expected to refuse 
the surface of the Spongiua; and hence, perhaps, they are the 
most common parasites of all; for, with the exception of the 
fleshy sponges ( Carnosa) and the calcareous ones ( Calcarea) y 
they make use of every other kind of sponge, becoming, as 
they increase in size, overgrown by the sponge itself, whether 
, the latter is keratacoous or vitreous, so as to form wart-like 
excrescences with a hole in the summit for the projection of 
the cirri. The species appear to vary in the same as well as 
in different localities; and the term “ Acosta ” has been ap¬ 
plied to the whole group by Leach. 

Actinozoa or Polyps. 

In all parts of the world sponges are more or less infested 
by polyps, chiefly on the surface, which may be single, double, 
concatenated, or grouped, isolated or aggregated, sunk to the 
level of the surface of the sponge which they may infest 
without scleroderma, or with it in the scleroderma on the sur¬ 
face of the sponge, or pendent from the scleroderma; and all 
belong to the Zoanthida3===Pa]ythoa, Lamour.,=:Zoantha of 
De Blainville. 

^ Of those on the sponges of the Antilles, Duchassaing de 
Fontbressin states:— 

li Les Zoanthes, les Mamillif&res et les genres voisins sont 
littoraux; cependant il y a des exceptions pour quelques-ttn* 
des ces itres, comme le Zoanthus parasiticus* le GsTHMctria 
Swiftii et les Bergia , qui toutes sont parasites des sponges, et 
que j’ai recueillies par une profondeur variant entre 2 et 8 
mitres. Ces espfeces ne se trouvent jamais que fixies sur les 
Spongiaires; elles ne se rencontrcnt sur aucune autre espfece de 
corps marina.” ( < Revue des Zoophytes et des Spongiaires des 
Antilles,’ par M. P. Duchass. dc Fontbressin, lo70, p. 22.) 

buch are the words of this naturalist/ who, with M. 
(afterwards le Chevalier) G. Michelotti, published copiously 
illustrated works on the corals and sponges respectively of 
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the Antilles and the Caribbean Sea, gathered by them¬ 
selves alive and dead in these localities before the year 
1864 (“ Spongiaires de la Mer Caraibe, par P. Duchass. de 
Fontbressin etG, Michelotti,” Natuork. Holland, Maat. Wet. 
te Harlem, 1864, vol. xxi. 4to). 

The character of these polyps is to have their sclerodermic 
parts more or less charged with foreign bodies, viz. grains of 
sand and sponge-spicules entire and fragmentaiy, derived from 
the sponges of the locality generally, but chiefly from the 
sponge on which they may oe situated. I can, of course, state 
nothing of the softer parts in their original condition, as my 
descriptions are taken from dried specimens; hence this infor¬ 
mation must be sought from other sources, 

1. Polyp8 single or isolated , scattered over the surface more 
or less generally , sunk to the level of the sponge } but marginated; 
about 1-16 inch in diameter . 

Especially observed in the genus Tubh , Duchass. de F. ct 
Mich. (op. cit., e. g. T. digitalis } pi. viii. f. 2), llhaphido- 
ncmata, iara. (Javochalinida, groups 6-8, Cart. ( u Notes In¬ 
troductory to the Study of the Spongida,” 4 Annals,’ vol. xvi. 
p. \\\) ~ Siphonochalina, Sdt.; also in Reniera fibulata, Sdt. 
(Holorhaphidota, group 5. Fibulifera, Cart. op. cit. p. 178), 
from the seas between the Americas ; also in Axinella poly- 
poidesy Sdt.. from the Adriatic sea (Schmidt, Spong. Adriat. 
Meeres, Tat. vi. f. 4). 

2. Polyps single or concatenated } scattered over the surface 
more or less generally , sunk to the level of the sponge , but mar¬ 
ginated; about the same size as the foregoing . 

See especially the genus Thalysias } t>, de F. et M. (op, cit ,), 
Holorhaphidota, group 8. Thalyosa, Cart. (Z. c.). For a good 
figure see hodictya mirabilis } Bk. (Proc. Zool. Soc. Loud. 
1878, pi. xxviii. figs. 1 , 6, 8),= Thalysias subtriangularis , D. 
de F. et M., 1864 (op, cit . pi. xvii. fig. 1), from the seas 
between the Americas. The name used by Dr. Bowerbank 
must be suppressed, as it was given long after that of D. de 
F, et M.; and that erf “ inhalant pocilla^’ applied by him to 
the polyps is a mistake, carried on from his description and 
figure of 1864 (Mon. Brit. Spong. vol. i. p. 278, pi. xx. f. 308). 
The description, however, faithfully illustrated by his artist 
Lens Aldous, records all that is necessary respecting the dried 
form of the polyp. 

Should instances of circumscribed inhalant caiiciform or 
tentaculiform are® in sponges be desired, they may be found 
in Orayelh cyathophora ana Cltona coraUinoides respectively, 
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as represented in the 1 Annals ’ (the former in 1869, vol ir. 
pi. vii., and the latter in 1871, vol. viii. pi ii.). 

3. Polyps single , double, concatenated or irregularly grouped ; 
sunk into a scleroderma upon , but not into , the surface of the 
sponge; circumference of the polyp defined hut not marginated , 
about 1-1 2th inch in diameter . 

See 

mata, 

&< 

the branched digitate form. 

4. Polyps single , double , Gr irregularly grouped , wore or 
less pendent from their scleroderma , situated upon the surface of 
the sponge ; sometimes \-Ath inch long . 

Kx. gr. Axinella damicornis , Sdt., and -4. verrucosa , Sdt. 
(Spong. Adriat. Meeres, Taf. vi. figs. 2 and 3 respectively, 
1862). Palythoa a.rinelhe is Schmidt’s name for this polyp, 
which is more pendent but smaller in the head than the fol¬ 
lowing species, viz. Palythoa fatua , M. Schultze (* Hyalo- 
Tiemen,’ 1860, S. 27,//), which grows over the upper part of 
the glass cord of both Hyalonema Siebohlii , Gray, from Japan, 
and I/, lusitanicum , Boc., from the Atlantic, on the coast of 
Spain and the north of Scotland. Sec H. mirahilis , Gray 
(rroc. Zool. Soc. Lond. 1857, *//. Sieboldii , Gray, 1835. 
ti.), partly copied into I)r. Bowerbank’s ( Mon. Brit. Spong.’ 
vol i. p. 287, pi xxxv. f. 374, where the polyps are consi¬ 
dered by I)r. Bowerbank to be the “oscula” and not the 
u inhalant are® ” of the sponge, as stated and delineated in 
fig. 308, ib., before mentioned! This somewhat ficoid species 
occurs on the depressed and sessile forms of Tethea muricata , 
var., Bk .^Normania crassa , Bk. (Mon. Brit. Spong. vol iil 
1870, pi lxxxi. fig. 1), where there is a group of four figured 
without indication , on the right side of the median line close 
to the upper margin, whicn I recognize here, especially, 
because the same thing occurs on a similar specimen dredgea 
up on board H.M.S. 1 Porcupine ’ between the north of Scot¬ 
land and the Fkroc Islands. 

With reference, however, to Duchassaing de Fontbressin’s 
statement before quoted, viz. that the parasitic polyps of 
sponges to which he alluaes do not occur on any other marine 
organisms, there is, in the British Museum, a flat, elliptical, 
sessile mass or colony of Hydroid podocorynid polyps about 
three inches long and one tenth of an inch thick, whose deli¬ 
cate, erect, colourless filaments in juxtapositibn, like the hairs 
of a clothes-brush, rising from a tough matted mycelium, 
present an even surface of hydranths on the top sufficiently 
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firm to support several patches of a parasitic polyp, to me 
identical with the Palytkoafatua of the glass cord in Hyalo- 
nema Sieboldii &c. 

On the other hand they are present at such an early period 
in some sponges that at first it seems as if they were part of 
the sponge itself, or, at least, developed in combination with it. 
But when we reflect on the unerring certainty with which the 
pollen-grains of dioecious plants find their way to the stigma 
of the female flower through the air, and, indeed, the sperma¬ 
tozoa of the myriads of fieingH, both animal and vegetable, 
growing together oil our shores, find their respective species 
amidst hosts of others on the same errand, through the sea, 
we cannot wonder that a similar instinct directs the parasitic 
Zoantliidin in their embryonic stat'* to find the objects on 
which they respectively prefer to dwell. At the same time, as 
these polyps are not seen on the sponge at a very early stage of 
development, nor are always present on the same species, it 
is evident that they are not a part of the sponge, nor deve¬ 
loped pari passu with it; while it is equally evident that, in 
the Jirst instance, they must have come from an unparasitic 
Palythoa , and therefore have obtained their specific differ¬ 
ences subsequently, although, when once these have been ob¬ 
tained, they continue, from adaptation, to prefer their new 
habitat to that of the original stock. This, indeed, is the law 
of adaptation and inheritance. 

IIydrozoa or IIydroid Polyps. 

While in all cases of Actinozoic parasitism that have come 
to my notice in sponges the polyps have been confined to the 
surface, those of Ilydrozoic parasitism have extended into the 
deepest parts of the sponge , and, in one instance, have been 
entirely confined to the interior. 

Taking, first, those whose tubes opened on the surface- 
one was found by Dr. Allman in a u horny sponge on the 
southern shores of France” and called by its discoverer 
u Stephanoscyphm mirahiUs ” (Trans. Linn. doc. 1875, ser. 2, 
vol. i. pt. i. tab. xiv.; and 4 Nature,* 1874, July JO, p. 251); 
and the other in Renter a film lata, Sdt., Suberites fiavus , 
Liebkh., Esperia JSauriana , Sdt., and Myx ill a fascicularis , 
Liebkh.. respectively, by Prof. F. E. Schulze in the Adriatic 
Sea, wno designated it Sjjongicola fistularis (Archiv f. 
mikroekop. Anat. 1877, Bd. xiii. p. 795, Taf. 45-47); while 
the instance in which the Hydrozoon was confined to the 
interior of the sponge occurred to myself, and was noticed in 
a specimen of Rentera ( R . polypifera , Cart. MS.) from Bona 

4rttt. & Mag , N. Hist . Ser. 5. Vol ii. 11 
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Bay on the north coast of Africa (* Annals,’ 1872, vol. at. 
p. 50). 

Of Step ha noseyph us mirabilis Dr. Allman states that it 
“ may be found attached to stones in small patches of one of 
the horny sponges,” of which the figure in the Trans. Linn. 
Soc. (/. c.), being of the “natural size,” is about two inches 
in diameter and half an inch thick in the middle. This con¬ 
sisted of a “congeries of tubes which penetrate the sponge- 
tissue and open on its surface,” being, with their contents, 
“ united by a common tubular plexus towards the base of the 
sponge ” (* Nature,’ /. c.). 

On the other hand, Sponyicohx fistularis is stated by Dr. 
Schulze to consist of a series of branched tubes (/. c. Taf. xlvii. 
fig. 8), opening on the surface of the sponge by one end (Taf. 
Ixv. fig. 1), and closed or blind at the other. Hence Ste- 
phanoscyphus mirabilis not only differed from Spongicola fistu¬ 
la r is in this way, but the former being in a “ horny sponge ” 
seems to intimate, although the kind is not mentioned, that it 
was in a totally different order from all those bearing the 
hydrozoon so elaborately described and beautifully illustrated 
by Dr. Schulze. 

In my own case, where the polyps were situated in the 
interior of the sponge, I have nothing to add beyond what has 
already been stated, 1 Annals,’ /. c. (for the specimen was 
returned, with all the rest of the sponges dredged ur> on board 
H.M.J3. 6 Porcupine,’ to Sir Wyville Thomson last year, 
i Annals,’ vol. xix. p. 432), viz. that “the minute delicate 
polyps were seated in dilated cavities, apparently of the 
excretory canals, the disk or head of each polyp averaging 
l-100th inch in diameter, and supported on a abort neck, 
which ended in a little saccular prolongation that waa sunk 
into the parenchyma or sarcode of the sponge, and charged in 
its walls, as well as in its tentacles, with thread-cells, 

But that inv object then was chiefly to ahow that the thread- 
cells observed by Eimer in Reniera fibulata and Desmatella 
vaaabundaj Hdt., probably did not belong to the sponge, aa 
subsequently confirmed by Schulze’s observations (/.c. p f 790), 
I should probably have paid more attention to the structure 
of the polyp itself, which, however, from its minuteness, posi* 
tion, and exserted tentacles, might be inferred to have oeeit 
a Hydroid rather than an Aetinozoid polyp like that of Paly* 
thoa . 

Algoid Pahasites. 

Seaweeds . 

It is not an uncommon occurrence in some parts of the 
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world for a seaweed to become a pseudomorph of a sponge (to 
use a mineralogical term), in which the latter, like a “ dis¬ 
solving view.” may be observed (through different specimens) 
to yield gradually to the former, so that, at last, the seaweed 
not only assumes the shape of the sponge generally, but that 
of the form and position of the vents and every other part of 
the sponge saving the spicules, or foreign bodies of a like 
naiturc, which thus are often the only remaining evidence of 
the kind of sponge that has thus been pseudomorphosed. 

I noticed this first iu specimens of llentera jibulata , Sdt., 
from Ilong Kong, in the ldritish Museum, wherein parts of 
the sponge itself still remained to prove what has been just 
stated; and since then several specimens have been added 
from the late l>r. Bowerbank’s collection, that were obtained 
from Freemantle on the south-west coast of Australia—which 
led me to seek for the seaweed in Harvey’s i Phycoiogia 
Australica,’ where 1 found it figured under the name of 
u Tkanmoclonium jlahelliforme" also from Freemantle (vol. ii. 
pi 13). 

The fan-shaped pseudomorphs in the British Museum 
represent the figure, and bear remains of the spiculation of 
this form of Echinonewa typicum , Cart. MS., which is very 
common at Freemantle; another, that of a Suberite with pin- 
like spicules only (that is, without any flesh*spicules) ; and a 
third Dears on its surface portions of the reticulated incrusta¬ 
tion of foreign bodies characterizing many of the Psatnmone- 
matous sponges. 

Frequently, as stated by Harvey, on the more prominent 
parts of this parasitic seaweed may be observed little pedi- 
celled leaf-like expansions or young fronds, which, when sof¬ 
tened by soaking in water, present u tetraspores lodged in 
diseoid neraathecia, in their substance.;” and thus far the 
reproductive elementg of this Alga have been discovered. 

* tted Alga parasitic in Halichondria plumosa, 

Johnston . 

There is an amorphous Alga (apparently uudescribed) 
which infests some specimens of Hahchondria plumosa on 
this coast, consisting of a pseudofrondaccous expansion of 
carmine-red cells, which, pursuing in its growth the main 
' branches of the skeleton, from the base to their termination 
on the surface of the sponge, finally produce a dark-brown- 
coloured, equally amorphous, wart-like fructification. 

Its cells are irregularly globular, of a beautiful carmine 
colour, and held together by a gelatinous membrane, which 
not only grows upwards round the axis of the branches men- 

11 * 
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tioned. but extends outwards laterally for some distance over 
the eehinating spicules of which they are respectively chiefly 
composed, finally ending on the surface in a clathrate struc¬ 
ture, which throws out small, irregular, wart-like, botryoidal 
masses of a black-brown colour (in sizes below 1 -36th inch 
in diameter). The latter an* composed of a crust formed of 
radiating columns of brown cells in juxtaposition (each column 
consisting of a transparent theca enclosing about a dozen), con¬ 
taining, or accompanied by, or both, globular tufts of branched 
short filaments of red cells mixed with paiaphyses, the filaments 
being clavate from tin* enlargement ol the cells towards the 
free ends, thus Incoming terminally '?) sporiferous, much like 
those of Hypo gloss am Woodward ii figured by Payer (Bo tan. 
Cryptogamlquc, 1850, p. 47, tig. 200). No tetrasporcs could 
be recognized; but where the pseudofrondaeeouslayer had left 
the sponge and spread itself over surrounding Itnlan tis-shells, 
it presented somewhat the appearance of 11iUlenbrandtia &an~ 
guinea . 

The red cells of the thallus arc about 1-4000th inch in 
diameter, and the brown cells of the columns about a third 
smaller, while the terminal cells of the branched filaments in 
the “tufts” are the largest of all. The brown waity fructi¬ 
fication (? ncmathecia) is surrounded by a transparent mem¬ 
branous envelope; but this, us w'ellas all the other structures 
that I have mentioned, can only be seen under the micro¬ 
scope in a fresh state, or on soaking in w r ater, after having 
become dry. The led colouring-matter of the cells is not 
affected by drying, nor is it much altered by the addition of 
liquor potassa*. 

As this Alga appears to be unnamed and undescribed, this 
can be best done by those who have given their attention 
especially to tiie subject. 


Oscillatoria . 

There is a Subcrite with pin-like spicule only (thift is, 
without flesh-spicule), which occurs on the rocks here a little 
above low-water mark, in small thin patches about half an 
inch in diameter, of a beautiful cobalt-blue colour; and when 
examined with a microscope the blue colour is found to be 
owing to the presence of innumerable short separate filaments 
of an Oscillatorian alga, which, answering to the description 
of the genus Hvpheothrix , Kg. ? but with blue granules, from 
which the cobalt-blue colour of the sponge is derived, might 
be called “ H . cwrulea The filaments vary in lengtn under 
l-1500th inch, with a diameter of 1-1 2000th inch ; and the 
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colour fades much on drying, but does not altogether dis¬ 
appear. 

Scytonema . 

A species of this Alga with its germinating gonidia still 
retaining their dark yellowish-green colour^ is abundant in a 
specimen of Spongia otaheiica in the British Museum, about 
which there are no remains of aareode ; so that it was probably 
after the death of the sponge that this Alga took up its abode 
there. It is theiofore only mentioned h(re to show that, in 
describing the parasites of sponges, the circumstances uuder 
which they occui should not be forgotteu; otherwise much 
more may be set down than really belongs to such parasi¬ 
tism. 

There are also destructive organisms which not only attack 
the homy parts of the skeleton but the spicules themselves of 
a sponge after death, such as have been described and figured 
in the ‘Annals ’ for 187.1 (vol. xii. p. 457, pi. xvi. figs. 8, 9). 

Palmella spongiarum , Cart. 

In two instances I have found at this place sponges which 
have been rendered pink by the presence of a little spherical 
cell in great abundance, about the size of the human blood- 
globule,—viz. one in a specimen of Halichondriapanicea, and 
the other in a specimen of Cliana celata. And on examining it 
with a microscope, J find that one mode of reproduction is by 
duplicate division, and that it is enveloped in a mucilage, 
which, as the Palmella glows and the cells become multiplied, 
thus extends itself throughout the sponge, and, by the im¬ 
mense number of its cells, produces the pink colour. The 
colour fades to a certain extent, but not altogether, on drying, 
and is changed to green on the addition of liquor potassee, 
when it becomes very like a green Protococcus. While re- 
tainyig the pink colour, it has very much the appearance, 
under the microscope, or P. nivalis, but is much smaller. It 
averages l-2400th inch in diameter; and, not being polymor¬ 
phic {that is, not being able to change its spherical form), it 
cannot be confounded with the ovules of the sponge, espe¬ 
cially when of this size. 

? Saproleqnie^j. 

Spongiophaga communis , Cart. 1871. 

This is a minute, short, neraatoid filament, with a bulb at 
each end, which, multiplying to an enormous extent, espe- 
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cially in the Uircinuv (Hirciniofta. 3rd Group, 1 Annals, 1 L c. 

L I 3(5), may, like the seaweed Tnamnocloninm jlabellijorme, 
tome a pseudomorph of the sponge it attacks, so as to be 
mistaken for the sponge itself, as will presently appear. 

In 1859 (Archiv f. Anat. u. Pkys. lleft iii. p. 369, pi. x. 
fig. 2), Lieberkiihn considered this filament to be a character 
oi certain Hircinia> } which he called u Filiferaand in 
1862, Schmidt (Spong. Adriat. Mceres, p. 30) accepted the 
character and proposed for the genus the following dia¬ 
gnosis ;— 

“ Ceraosjxmgifle duplici fibrarum gen ere pnedita*, uno crussioi urn, 
quae inter se cohfercntes scoletuni proprie formant, nltero subtilis- 
simarurn, qua) ox illis provonientes minutissimih capltulis termi- 
nantur et inter so non implicuntur.” 

According to Schmidt (op. et be. c//.), it was observed by 
Esper, who likened it to " wool /’ hut neither Esper nor 
Nardo made it a u character ” of Hircinia . 

In 1845 (‘Annals/ vol. xvi. p. 407, pi. xiv. figs. 1-5) Dr. 
Bowerbank represented it as a u most remarkable character ” in 
his genus Stemmatumcnia ; and in 1864, Duchassaing de Font- 
bressin and G. Michelotti partly founded their genus u Poly- 
therses ” upon tliis parasite, which they describe as u monili- 
forme/’ and figure with transverse septa 7 like the filament of 
an Oscillatorium ( u Spongiaires de ladder Caraibe,” l. c. pi. i. 
F, and pi. xii. fig. 5, &c. species). 

In 1871 (‘ Annals/ vol: viii. p. 330) I stated that this fila¬ 
ment was an Alga^ and probably an Oscillatorium , which, 
from its frequently infesting sponges of different kinds in all 
quarters of the globe, I proposed to name u Sponaiophaga 
communis further, it was then stated that “ Schmidt (18^2, 
Spong. Adriat. Meeres. and especially with figures in 1864, 
1st supplement), after having given a great deal of attention 
to these filaments, which have a cell at one end and a spiral 
twist throughout, admits that they are different from the 
sponge-cell par excellence (t. e. the sponge-animal), and, after 
alluding to Kolliker’s doubt in 1866, viz. whether it be a part 
of the sponge or a parasite, agrees in 1870 (Atlantisch, 
Spongienf.) with Kolliker, that the two structures, viz, the 
sponge-fibre and the fibrillaj, are different, finally ending with 
the expression that, after much trouble, he can state nothing 
further respecting tne nature of the latter.” 

To this may be added Schmidt’s opinion in 1878, at least, 
in a paper entitled “ Die Fibrillen der Spongicngattung, jPili- 
fera, Lkhn./’ of which he kindly sent me a copy in May last, 
viz. u Maine Angabe, dass die Fibrillen von Hornfasern ent- 
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springen, beruhte auf Tiiuschung” (pp. 661-2), and ? further 
on, that all attempts to get out an “ entire ” fibril fail. But 
it will presently be seen, in the special description of Spongia - 

* a communis which I am about to give, that this has 
accomplished, although probably owing to the specimen 
being more favourable for the purpose than any possessed by 
Dr. Schmidt. 

Figures of the filament, so far as it was known, have been 

f fiven respectively by Lieberkiihn, Bowerbank, Schmidt, and, 
aatly, by Duchassaing de Fontbressin and Michelotti, whose 
i( moniliforrn ” or septate character, before noticed, partly led 
me to the idea that it was a species of OscilhUorium , which 
further investigation has not confirmed. 

As before stated, this parasite chiefly, but not exclusively, 
attacks the llircinbe in all quarters of the globe, but becomes 
most remarkable when it has entirely replaced the sarcode in 
those great bowl-shaped specimens that come from the seas 
between the two Americas and from the southern coast of Aus¬ 


tralia respectively. The specimen repiesented by Duchassaing 
and Miehelot (/. r.), viz. Polytherses campana , is not an un¬ 
common form, wherein the “1 k>wI” has not been completed; 
while there are large massive forms also of this species of 
Hircinia, and some from the neighbourhood of Cuba, which 
present no filament; but, lest it should be fancied that these 
might have belonged to ft different species and therefore not 
to possess the filament, it might be stated that in the British 
Museum there arc some u bowl-shaped ” ones from Australia 
which present nothing but the original sarcode, and others 
nothing but the filament respectively covering their skeletons, 
which thus, in each instance, retain the u bowl-shaped ” form 
of the original sponge. 

Besides this, it is abundant in a specimen of Axinella 
faveolarta, Sdt. (mihi), three feet long, which came from the 
Levant, and was presented to the British Museum by Admiral 
Spratt, also in several specimens of RenieraJUmlata , Sdt., Espe* 
r%a 9 &c.j and in one, instance even in the excavated chambers 
of a Chona in an old piece of stony coral from Cuba, where 
it is mixed up with the pin-like spicules of the species, which 
may be seen together with it in the mounted preparation. 

1 have not yet observed it in any of the Rhaphidonemata— 
’'although, on the other hand, the Cavochalinida^ ex. gr. Tuba 
(DucL de F. et M.) ; which also chiefly come irorn the seas 
between the Americas, are, as before stated, commonly in¬ 
fested by the “ isolated sunken polyp ” of Palythoa . 

Then, again, although it is prevalent in several kinds of 
the Psammonemata besides Hircinia , it seems to have almost 
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an antipathy to the officinal sponge, in the midst of which it 
may be seen to polymorphose the whole of the Hircinia (when 
the two have thus grown together), without sending a single 
filament into the officinal sponge. 

After these statements it need hardly be added that the 
filament is a parasite affecting many 
kinds of sponges, and that therefore it 
cannot form a specific character of any. 

It will now be described, then, as such, 
in the mass or tissue ami in the element 
respectively, under the name proposed 
for it in 1871, viz. :— 

Spongiophaga comm unis } Cart. 

(See figure.) 

# Tissue, when fresh, soft, flexible, gela¬ 
tinous ; when dry, papyraceous, tough, 
and when torn, in this state, tomentose. 

Composed of fibril la* replacing partly or 
entirely the Barcode of various kinds of 
sponges, chiefly the Hircinida. Fibril 
about one third of an inch long, com¬ 
posed of a fusiform filament terminated 
at each end by a bulbous inflation which 
is similar; filament l£-6000th inch 
broad in the centre, diminishing gra¬ 
dually on lioth sides to half this dia¬ 
meter at the extremities; bulbous infla¬ 
tion more or less ovoid with the narrow 
end towards the filament, averaging 2 
by l^-6000th inch in its greatest dia¬ 
meters ; filament consisting of a trans¬ 
parent sheath filled with a gelatinous 
colourless substance in which no struc¬ 
ture is visible until solution of iodine in 
hydriodate of potass is applied, when it 
becomes of an amber colour, assumes a 
spiral form, and the whole filament, if 
doubled upon itself, becomes rapidly in¬ 
tertwisted like the strands of a rope, 
returning to its natural state both out- Bmwionhaaa 
an< * mwardly when the solution 
of iodine is washed out with water, so . 

fts to reassume its original appearance 14800th inch, 
in every way. Internal contents 
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slightly issuing from the broken ends of a divided filament, 
where they contrast strongly with the colourless state of the 
sheath under the application of the iodine solution; sheath 
circularly corrugated from retraction at this part, and present¬ 
ing lines of corrugation on the inner side of a bend, but no 
septa internally . Contents of the bulb apparently the same 
as those of the sheath, with the addition of an indistinct 
nuclear body surrounded by a granular plasma, presenting a 
vacuole in the centre, but very variable in appearance in these 
respects, becoming of an arnlier colour under the effect of 
iodine, not purple like that of potato-starch &c. Filament 
sometimes swollen in the larger part by a nuclear body like 
that of the bulb, and, in like manner, often slightly accu- 
minate at one point. When dry, highly hygrometric, twist¬ 
ing about on the field of the microscope on being breathed 
upon, like the elaters of an Equisctum-moxe similarly circum¬ 
stanced. 

Hab. Marine. Infesting and destroying the sarcode of 
many kinds of sponges, especially the Ilirein ire. 

Loc . Worldwide, 

Ohs. This parasite is not a commensalist. but a devourer of 
its host, like the seaweed Thamnoefonitmfaoelliform e —finally, 
in the nircinida, replacing the entire sarcode so as (as before 
stated) to present a paeudomorph only of these sponges. Some¬ 
times a few fibrilho are a little thinner than the others in the 
rest of the mass; and in some sponges they are altogether 
thinner than in others, as in Sartotrayus spinulosus , Sdt, 
where they are all thinner than in Ilircinia variabilis , Sdt., 
as seen in the type specimens of these sponges respectively 
in the Britiali Museum ; but this is the only difference that I 
have observed in them worth noticing in a developmental 
point of view. The bulb often varies slightly in shape; and 
the filament appears to be sometimes onoe branched; but in 
what form the branch terminates 1 am not able to state, having 
only observed it once; besides, these varieties can only be 
viewed as anomalies. Under no circumstances have I been 
able to satisfy myself that the contents of the filament are 
septate* As with the smaller, coreless, homy sponge-fibre, so 
with this filament, decomposition of the contents of the in¬ 
terior leads to the formation of oleaginous globules, which, 
presenting shades of colour varying from ochraccous yellow to 
rusty red, cause the tissue formed by them to present these 
colours respectively. 

Althougn dyeing with magenta and mounting some of the 
filaments of a specimen that I possess which has been pre¬ 
served in spirit has given the entire form, nothing that I 
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have yet seen has led me to a knowledge of the mode of re¬ 
production and development; nor have I ever noticed any 
more decided difference in the size of the filaments than that 
mentioned. The whole of this part remains for future obser¬ 
vation to determine; and it appears tome that such informa¬ 
tion can only be obtained from firing specimens. 

The filament resembles Vaucheria in its contents being con¬ 
tinuous and not septate. Vaucheria also presents a faint 
resemblance to it in the terminal enlargements of its filament, 
which here are for reproductive purposes; but there is no 
chlorophyl in Spangiophaga communis, and in no other respect 
is it like Vaucheria. 

There is an entophytic Saprolegnious cell (? Pythium, 
Pringsheim) which bores its way through the sheath of 
Spirogyra , especially under conjugation of the latter, and. 
entering the sporangium by tabulation, again becomes inflated 
there, nourishing itself with the contents of the sporangium, 
and finally producing a young brood in the inner cell or infla¬ 
tion, which may escape into the sporangium itself—or in the 
outer inflation, where the embryos may escape into the 
water—probably in these respects being influenced by the best 
prospect of support. Here, of course, there is no chlorophyl, 
and there are no septa in the tabulation, while the contents, 
until they become differentiated into a new brood, appear to 
be composed of structureless transparent plasma, presenting 
throughout nothing but ati amber colour on the application of 
iodine. 

How far Siiongiophaya communis may l>e allied to the 
Saprolegniefe i am not able to state; while its habits so far 
resemble those of Tham nod on ium fiahvlUforme as to produce 
in some Hirdniae , as before stated, a pseudomorph of the 
sponge, in which hardly any thing more remains than the 
foreign objects which formed the core or axis of the homy 
fibre. 


Saprolegnious Mycelium . 

In 1845 (‘ Annals ? ’ vol. xvi. p. 405, pi. xiii. figs. 1—6) 
Dr. Bowerbank described a new genus of sponges under the 
name of u Aulukia which was characterized by the presence 
of “minute csecoid canals radiating from the fibre in every 
direction.” These, however, Schmidt, in his critique on the 
synonyms and species of the Keratospongia (Spong. Adriat. 
Meeres, 1866, 2nd Suppl. p. 10), considered algoid, and there* 
fore rightly observed that the genus should be suppressed. 
1 had also observed it in two or three instances, ana had re¬ 
garded it in the same light—that is, of the same nature as the 
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tortuous, branched, tubular filament which sooner or later 
infests almost eveiw hard marine organization, both kerataceous 
and calcareous, flow far it may occur after death I am not 
able to state; but it is present in the fibre of Aplysina capeneis , 
Cart. MS. (* Annals/ 1875, vol. xvi. p. 192)—that is, a red¬ 
dish, purple, massive hircinoid pseudoceratinal sponge from 
Algoa Bay. which, from the presence of the sarcode, appears to 
have been living when taken up for preservation. 

Thus Dr. Bowerbank’s genera respectively, viz. u Sternma - 
tumenia ” and il Auliskia ” were founded on the presence of 
a parasite, and that following, viz. u Cartilospongia ” (ib. p. 
408, pi. xiv. figs. 6—8), upon the structure of a compressed, 
circular^ eake-snaped piece of bone ! Curiously enough, in 
examining Dr. Bowerbank’s collection, the identical bone has 
come before me, which appears to be the body of a f<rtal 
whale’s vertebra, bearing tne exact dimensions and descriptive 
characters given by Dr. Bowerbank ( I . o.). At first sight it 
is very much like the skelBton oT a sponge of this shape; but 
►the odour evolved by making a vertical section of it through 
the short axis, and the microscopic examination, place beyond 
a doubt its true nature. As Dr. Bowerbank was a good 
observer, his description and illustrations are valuable from 
their correctness; but his inference was incorrect. 

Foreign Objects. 

Although these, being without life before they were taken 
up by the sponge, cannot be considered parasites, yet there 
is one which so frequently occurs in the Psammonemata, 
so like a mineral product, and often so abundantly, that it 
demands a passing observation here. I allude to a little prism 
of oalcite banded occasionally with yellow, brown, red, or 
amethystine colours, separately or more or less united in the 
same prism. It occurs in these sponges generally, but moat 
plentifully in the Arcnosa from Port Jackson; and hence I 
thought at first that it must come from some mineral source 
there: however^ one day finding groups of these prisms in situ 
in a large specimen of an Esperia from Southern Australia, 
which had also enclosed some bivalve shells like Grenatula 
phmianoptera, I was led to compare them with the structure 
of the latter, and immediately saw f that, everywhere, their 
source must be from the disintegration of thin shells like this, 
which are made up of similar prisms, coloured in accordance 
with the shells from which they are derived. 
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Very often, on old kerataccous fibre, little, colourless, cir¬ 
cular dentritic spots make their appearance whose structure is 
so minute that even under a compound power of | inch with 
high ocular it does not appear satisfactorily. All that can 
at present be stated of them is, that they are composed of 
branched filaments which radiate from a central point; but 
whether they are algoid or fungoid, or what their real nature 
is, future observation must determine. 

Hot. 

Lately several complaints have been made of the rapid 
washing away of officinal sponges after they have begun to be 
used ; and on microscopical examination of such sponges before 
and after they have been brought into use, it would appear 
that -while the superficial fibre is all continuous, that within 
is broken up into short pieces. How and when this occurs I 
am unable to state, further than that, like dried fish not pro¬ 
perly cured, the surface may remain good while the in-* 
terior becomes broken down by putrefaction; or it maybe 
from some chemical substance used in preparing them for 
sale, which has not been thoroughly washed out from the 
interior; but the surface remaining sound in each instance 
would ensure their sale until the unfortuate purchaser finds 
out that, after a little usage, they become reduced to nothing, 
and that the soundness was merely superficial. Perhaps the 
best test of a sound sponge is the extent to which it expands, 
and vice verxd, after having been filled with water. Those 
which arc broken down in the interior, not having the same 
amount of resiliency as the rest, wilP probably vary little in 
size by the change. (For an excellent account, witn illustra¬ 
tion, of the mode in which the officinal sponge is obtained in 
the Levant, see * Travels and Researches m Crete,’ by Captain 
(now Admiral) T. A. B. Spratt, R.N., C.B., F.R.S., &c., 
vol. i. chap. xx. p. 215, 1865: Van Voorst.) 


XIX .—Measurements of the Red Blood-corpuscles of the 
American Manatee (Manatus americanus) ana Beluga leucas. 
By George Gulliver, B.A., Pemb. Coll. Oxon. 

Through the kindness of Mr. Carrington I have been enabled 
to examine the blood of the American Manatee now in the 
Royal Aquarium, and have made careful measurements and 
comparisons of the red corpuscles. 



178 


ike Amet'imn Manatee and Beluga leucas. 

In a paper by my father “ On the Sizes and Shapes of the 
Red Corpuscles of the Blood of Vertebrates/’ published in 
the 1 Proceedings of the Zoological Society/ June 15, 1875, 
there occurs the following remark :— (i Much larger red blood* 
corpuscles than those of the human species may be expected 
in the most gigantic marine Ferae and Cetacea. The largeness 
of the corpuscles in Orycterojms was truly predicted long before 
they were ever examined ; and we may well suppose that they 
were larger in the huge extinct Edentates than in any existing 
mammal. It would be interesting and probably instructive 
to examine the corpuscles of the Sirenia.” 

Some time back, in a communication to my father, Prof. 
Garrod stated that he had examined the blood of the indivi¬ 
dual of this species which died in the Zoological Gardens, 
and found the corpuscles to be of large size. He has since 
published measurements of the corpuscles in the Zoological So¬ 
ciety’s * Transactions’ for Oct. 1, 1877, where lie says, u In 
the Manatee the diameter of the largest coipuscles reaches 
.yrW an inch, others being considerably smaller.” As an 
independent confirmation of his observation that the corpuscles 
of this animal are of a large size, and at the same time an ex¬ 
pression of opinion on my father’s and my own part that they 
are considerably larger than he vsupposes, I venture to think 
that this observation is not without value. 

I have submitted a specimen of the blood to my father, who 
agrees with me in making the average size of the corpuscles 
of an English inch. It is well known that in the same 
species, and in the same individual of that species, the red 
corpuscles are found to vary within, certain limits j and it is 
only by careful and constantly repeated observations that the 
prevailing or mean size can bo estimated. It is this size only 
which is given here. 

Whilst I was watching the dissection of the white whale 
(Beluga leucas) which recently died in the aquarium, I)r. 
Murie was kind enough to provide me with specimens of the 
blood. Knowing, from my father’s measurements of the cor¬ 
puscles in other species of Cetacea, that they would prove to 
oe large in this animal, it was interesting to obtain a specimen 
of the blood for comparison with that of the Manatee. It 
requires more than a superficial glance to detect a difference 
in size in the red corpuscles of the two animals. But in the 
Beluga ) though the corpuscles are, without doubt, superior in 
aiee to those of any of the three cetaceans mentioned by my, 
father, they are decidedly inferior to those of the Manatee." 
Their average diameter is inch. The corpuscles of this 
cetacean, then, rank next in size amongst Mammalia to those 
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of Manatus amertoanus , those of the other Sirenia being, in all 
probability, also superior in size. 

Though, perhaps, the size of the red corpuscles cannot, in 
our present imperfect state of knowledge, be said to ihjrow 
much light on the affinities of the Sirenia. it would be never¬ 
theless interesting to be able to add to the characters of the 
group that they possess very large red corpuscles, in all 
probability exceeding in size those of any other group of 
Mammalia. 


XX .-—Note on Tethea muricata, Bowerbank . 

By H. J. Carter, F.R.S. &c. 

During the examination of the late Dr. Bowerbank’s collec¬ 
tion of sponges, now the property of the British Museum, I 
found the type specimen of Ins u Tethea muricata, v and only 
noticing at the time that it was identical with Wyvillethomsonta 
WaUichii } Wright, merely attached this name to it. 

Just now, however, I have received a little Arctic sponge 
from my old friend Dr. Dickie (late Prof, of Botany in the 
College at Aberdeen), with the following label, viz. u Lat. 
75° 15 f N., and long. 13° W.”—that is, from the Greenland 
tiea,—and another by Dr. Bowerbank, to whom it had been 
submitted, viz. u Tethea muricata , Bow., MS. The type speci¬ 
men is from Vigten Island, Norway, by Mr. M‘Andrew. 

Thus it struck me, when recognizing that it also was a 
specimen of WyviUethomsonia Wallichii and the same as the 
type specimen T. muricata , which the late Mr. M'Andrew had 
obtained by dredging off Vigten Island, that the latter might 
have the priority in nomenclature \ so I referred to Dr, 
Bowerbank^ description and illustration of Tethea muricata 
(Proc. Zool. Soo. 1872, p. 115, pi, v. figs. 1-6), and there found 
that Mr. M‘Andrew had presented it to Dr. Bowerbank in 1855, 
and that the latter had named and figured part of it in tile 

* Philosophical Transactions ’ for 1858, pi, 25. fig. 18, and 
again in J 862, pi. 31, figs. 14, 15. Further on in tiie descrip¬ 
tion, viz. at page 117, JL)r, Bowerbank states that Mr. Kent 
had described a u specimen of the same species ” in the 

* Monthly Microscopic Journal, f 1870, p. 293, under the 
designation of u Dorvillia agariciformis' ’ 

Under the name of WyviUethomsonia Wallichii n it was 
.described and figured, from a very young specimen, by Dr* E* 
lerceval Wright (Quart. Journ. Microsc. Sci. January 1870, 
p. 7, pi. 11); but Mr. Kent’s specimen, being older and much 
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larger, affords by far the best typical form and detail (for 
scores of them of all sizes came under my view while descri¬ 
bing the sponges dredged up on board II.M.S* 4 Porcupine ’). 

Schmidt notices a specimen 44 with the plates ” sent to him 
by Sir Wyville Thomson in May 1870 (Atlantisch. Spongienf. 
p. 68); and seeing that it was closely allied to his Stelletta^ 
xt was added to the list of his 44 Ancllorinidas ” (t&. p. 80), 
under the name of u Stelletta ” (Tiuiphonia) agariciformia , 
the latter, viz. Tiaiphonia agariciformis , being Sir Wyville 
Thomson’s appellation. 

It is strange that Schmidt in 1877 (Archiv f. mikroskop. 
Anat. Bd. xiv. p. 260) should even 4< provisionally” call 
another specimen of this sponge 4< Stelletta echinouks, which 
he obtained from the Bay of Naples. 

However, we now know that 44 Tethea niuricat4t ) Bower- 
bank,” has the priority of all these names, while it does 
not detract from the merit of Dr, Wailich, w ho dredged up 
the little specimen described by Dr. Wright, on board Il.M.S. 

* Bulldog/ as far back as i860. 

Tethea cranium , Johnston, has been made the type of my 
Tethyiua. the 16th group of the order ilolorhaphiaota, in the 
3rd family, viz. Pachytragida (“ Notes Introductory to the 
Study anil Classification of the Spongida/ 1 4 Anuals/ 1875, 
vol. xvi.); so Tethea muricata , according to its generic desig¬ 
nation, would come in here, where, at p. 198, a list of all the 
known species is given, with the exception of Tethea antarctica t 
dredged up by Sir J. Hoss in 300 fma., 77^° S. ( 4 Annals, 
1872, vol. ix. p. 412, pi. xx.), and 7\ zetlamlica ( ib . p. 417, 
pi. xxii, fig. 2), the former of which differs from all the rest 
m having no bihamate flesh-spicule (as confirmed by another 
specimen from the neighbourhood of Kerguelen Island); and 
the latter, viz. T. zetlandica } I now find to differ hardly in 
more than varietal characters. 

But Tethea muricata ^ Stelletta agariciformis (l, c.), cer¬ 
tainly, as Schmidt has intimated, agrees more with his 
Stelletta than with any other known sponge. In the length 
of its anchoring-spicules, however, it is more like Tettlla 
pekfurU) Sdi (Atlantisch. Spongienf. Taf. vi 
Tethya dactylmdm^ C. [ ( Annals/ 1872, vol. ix. 
which causes it m this respect to approach 
Hexaotiaellidee, whose anehormg-spicules again seem to have 
their length influenced by their usual habitat on the subtle 
mud of the deep-sea bottom, as the fragment of Euplectella 
aepergiUum ) which was dredged up on board H.M.8. 4 For- * 
cupine/ had no anchoring-spicules at all, its base being 
directly attached to a branch of Lophohdta prolifwa ( 4 Annals/ 


fig. 8), and 
pi. x. fig. 1). 
the bearded 
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1876, vol. xviii. p. 472). So also Tethea muricata may be 
influenced in this respect under similar circumstances, as will 
presently appear. 

The long tails (in plurality) of bifid, recurved anchoring- 
spicules, the long-shafted trifid and once bifurcate (( zone- 
spicules ” of the body, the long and smooth acerates, the 
smaller acerates more or less microspined and more or less 
inflated in the middle, together with trie elongated, subspiral, 
stellate flesh-spicule, characterize Tethea muricata, but nothing 
more than the lace-like, clathrate sarcodc densely charged with 
this peculiar flesh-spicule, which especially hangs about the 
body just under the margin of the agariciform head, where the 
sponge has this form, and in the body generally of the other 
specimens. Tt was therefore (as will be seen by a reference 
to Dr. Bowerb&nk’s illustrations, /, c.) this part in particular 
which he selected for that purpose, which, being peculiar to 
Tethea muricata , at once serves to identify the latter with 
Wyvilleihomsonia Wallichti } even if lie had not done so him¬ 
self through Dorvillia agaricifarmiti (l.e.). 

Further, it may be observed that, the type specimen of 
Dr. Bowerbank’s Norman fa crami (Mon. Brit. Spong. vol. iii. 
187.4, p, 257 &c., pi. lxxxi.) is only a sessile fonn of Tethea 
muricata , in every respect similar to one which was dredged 
up on board II.M.8. * Porcupine.’ Both, like the fragment 
of Euplectella anpergiHum to which 1 have alx>vc alluded, 
were without anchoring-spicules • and each possessed a pa¬ 
rasitic Palythoa on its surface, like that on the glass cora of 
Hyalonema (see pi. lxxxi. upper margin right side,/, c.) ; so it 
is not improbable that both, coming from the neighbourhood 
of the Shetland Islands, may have grown upon hard objects 
respectively, and not on the subtle mud of the deep-sea bottom. 
Lastly, the type specimen of Dr. Bowerbank’s tlymeniacidon 
placentuh (op. cit. pp. 189 and 353, pi. Ixxii.), a species ob- 
tained respectively from the Hebrides and the Bhotland Islands, 
is also a similar variety of Tethea muricata, which seems 
from its compressed form to have Wen dried under pressure. 

Although, however, this must lead to the suppression also 
of the names u Normania crassa 99 and u Tlymemacidon via - 
centula 99 (which, together with the sessile specimen dreaged 
up on board the ( Porcupine/ came from the Atlantic Ocean, 
between the north of Scotland and the F&roe Islands), 
yet it shows, with what has gone before, that Tethea mu¬ 
ricata is equally present off the coast m Norway, off the 
► east coast of Greenland, and in the Bay of Naples, to¬ 
gether probably with the North-Atlantic sea-bea gene¬ 
rally, where Dr. Wallich’s specimens were obtained from the 
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depth of u 1918 ” fathoms. Next to Tethea cranium it was 
the most numerous of all the sponges dredged up on board the 
1 Porcupine;’ and hence ray observations on its extreme pro-- 
lificness ( l Annals,’ 1876, vol. xviii. p. 405) under the name of 
Tisiphonia agaricijbrmis , Wy. Thomson, 1870, ®# Tethea mu- 
rioata 9 Bowerbank, 1858. Perhaps the sessile varieties might 
be termed " crassa * Bk.” 


XXI .—Descriptions of several new Species of Lepidopfera in 

the Collection of the British Museum . By Arthur. G. 

Butler, F.L.S. &c. 

Rhopalocera. 

Panopea, Htibner. 

Panopea expansa , n. sp. 

Wings above smoky brown with black veins: primaries 
with a broad central oblique patch (cut into six divisions by 
the nervures), a subcostal spot halfway between it and apex, 
below which are two or three longitudinal streaks followed*by 
seven submarginal spots, all subhyalinc pearly white; a bifid 
internal patch and a spot at apex opaque white: secondaries 
crossed by a broad central band of subhyaline pearly white ; 
its outer edge dentated through the incursion of the black 
internervular folds j a submarginal series of white spots, fol¬ 
lowed by a marginal series of orange spots : body black, 
thorax white-dotted. Primaries below paler, whitish at base: 
secondaries with the base yellowish and marked by seven 
black spots: external area pale bronzy brown, with the sub¬ 
marginal white spots much larger than above; no orange 
spots; palpi white with black tips; pectus black, spotted with 
white; abdomen testaceous. Expanse of wings 3 inches 
1 line. 

Masasi, East Africa. 

This species is most nearly allied to P protracta ; but the 
broad patch or band of primaries renders it a link between 
that group and P. mima ; the marginal orange spots of the 
secondaries are peculiar. 

0 Neptis, Fabriciua. 

, Neptis trigonophora } u. sp. 

Allied to N. melicerta , but with the broad bifid discoidal 
Ann <b Mag. N. Hist. Ser. 5. Vol ii. 12 
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patch of primaries replaced by a small triangular or cuneiform 
spot towards the end of the cell; the small internal spot 
replaced by a broad patch continuous with the broad central 
white belt of secondaries; the trifid subapical patch less dis¬ 
tinctly divided into spots, and the bifid discal patch larger* 
Expanse of wings 2 inches 1 line* 

Masasi, East Africa. 

Also allied to AT. nicoteles. 

Teiiacolus, Swainson. 

Teracolus ratachrysops , n. sp. 

Upper surface intermediate between T. vesta and T amelia , 
the basal area being white, which changes to pale salmon- 
colour just before the middle of the wings; the base grey, 
less suffused than in T. vesta ) but more than in T\ amelta , 
the spots upon the broad border equal in size on the primaries 
to those of T. amdia } but larger on the secondaries, where 
those of the female arc almost pure white ; discocellular spot 
of primaries smaller than in T. vesta , but larger than in T* 
amelia . Primaries below bright golden orange, with markings 
nearly as in T. vesta : secondaries dull sulphur-yellow, with 
the markings of T. amelia } the bands, however, being dull red- 
brown, and the veins flesh-coloured. Expanse of wings, 
S 1 inch 11 lines, $ 2 inches 1 line. 

Masasi, East Africa. 

Another of the interesting links in this beautiful group of 
butterflies. 


Hetekoceka. 

Cbinodes, Iliibner. 

Crinodes Ritsemce , n. sp. 

Nearly allied to C. Besclcei of Brazil, but considerably 
darker and more satiny; the primaries greyish brown with 
the dark markings deep greyish olive, becoming almost black 
upon the inner margin: secondaries sordid whity brown, With 
smoky brown subraarginal belt Body corresponding in 
colour with the wings. Expanse of wings 3 inches 2 lines. 

Sapucaia Oroca, Kio Madeira {Dr, Trait), 

Owing to Walker having placed this genus and oue or two 
other groups of Notodontids amongst the*Noctuites, I omitted 
them from my recent list of Bombyces of the Amazons. I 
have named the present species after the worthy Curator of 
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the Leyden Museum, who has paid some attention to the 
genus* 

Symmerista, Hiibner. 

Symmerista amazonica, n. sp. 

Primaries above white, speckled with rust-red; some of 
the scales forming lines as follows :—an oblique irregularly 
zigzag line limiting the basal area, which is heavily speckled j 
two dentate sinuate double lines across the disk : a suomargi- 
nal incomplete series of convergent blackish dashes, and a 
few blackish scales on the fringe: secondaries pale greyish 
whity brown with sordid white fringe: body whitish. Under¬ 
surface white, the veins and the costal area of primaries 
brownish. Expanse of wings 2 inches. 

Santarcm (Dr. Trail). 

This is another Notodontid, allied to S. politia of Cramer, 
referred also to the Noctuites oy Walker. 


XXII.— Preliminary Notices of Deep-Sea Fishes collected 
during the Voyage of ILM.8. 1 Challenger / Bv Dr. Albert 
GOkthke, l\R.S., Keeper of the Zoological Department, 
British Museum. 


[Continued from p. 28.] 

Setarches Jidjiensis . 

D. 10 | tV A. 3/5. P. 23. 

The height of the body is one third of the total length 
(without caudal), the length of the head two fifths. Head 
scaleless, without prominent spines on the vertex, but with 
parallel ridges; interorbital space flat, as wide as the eye, the 
diameter of which is two ninths of the length of the head and 
two thirds of that of the snout Upper jaw overlapping the 
lower, maxillary extending to below the middle of the eye; 
very narrow bands of villiform teeth in the jaws and on the 
vomer and palatine bones. The largest spmes of the head 
are three at the angle of the praoperculum; smaller ones are 
distributed on the praeorbital, the lower prssopercular margin, 
and the operculum. The fourth dorsal spine is the longest, 
two fifths of the length of the head ; the third anal spine is 
longer than the second. Pectoral extending to the anal fin* 

12 * 
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Body covered with minute cycloid scales. Lateral line wide. 
Body irregularly mottled with brown. 

Fidji Islands, 215 fathoms. 


Cotlus bathylius. 

D. 5 | 10. A. 7. P. 17. V. 3. 

The prasoperculum is very strongly armed; there are two 
spines arising from the same root at the angle, one ill front of 
the other, the posterior being longer than the eye; three other 
shorter spines along the lower edge of the praeoperculum 
operculum with a small spine at its antero-inferior angle. A 
pair of spines on the occiput behind a deep depression occupy¬ 
ing nearly the whole of the vertex. Eyes longer than the 
snout, close together. Minute teeth on the vomer, but none 
on the palatine bones. Pectoral fin extending beyond the 
Origin of the anal; ventrals not reaching the vent. Mucife- 
rous system much developed, opening by wide pores along 
the lower jaw, the praeoperculum, the infraorbital ring, ana 
the lateral lino. Greyish brown: throat and all the fins 
black. 

Japanese seas, 565 fathoms. 

Echiosloma microdon. 

D. 24. A. 29. P.3. V. 7. 

The length of the head is more than one fifth of the total 
(with the caudal). No separate pectoral ray; root of the 
ventral considerably nearer to the base of the caudal than to 
the extremity of the snout. AH the teeth rather small, a few 
only in the middle of the palatine bone. Black; two lumi¬ 
nous organs below the eye; a narrow elongate one above the 
maxillary, and a small short one nearer to the eye. 

Off the north-west coast of Australia, 2440 fathoms. 

Echiostoma mioripnus. 

D. 21. A. 23. P. 1/3. Y. 7. 

The length of the head is nearly one ninth of the total (with 
the caudal). Barbel much longer than the head, and fringed at 
its extremity j the anterior pectoral ray filamentous and di¬ 
stinctly separated from the others. Boot of the ventral rather 
nearer to the extremity of the snout than to the root of the 
caudal. Black; luminous organ above the maxillary small, 
round, like a rudimentary eye. 

Off the south coast of Australia, 2150 fathoms. 
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Malacosteue indicue. 

D. 18. A. 20. P. 2. V. 6. 

Closely allied to M. nicer, but with a pair of long curved 
fangs on the extremity of the mandible. 

Pacific, 500 fathoms. 

Bathyophis, g. n. Stomiatid. 

Body extremely narrow and elongate, snake-like, naked. 
Vent far behind the middle of the length of the body. Head 
large, compressed, with the snout of moderate length, and with 
the cleft ot the mouth nearly as long as the head. Teeth in 
the jaws extremely large, numerous, of unequal size, depres- 
sible. Similar teeth on the tongue and on each side ot the 
vomer. Eye rather small. Opercular portion of tho head 
narrow. A long barbel anteriorly on the hyoid. The dorsal 
commences above the ventrals, and extends nearly to the anal j 
the anal also is long, commencing behind the vent. Pectorals 
none. Ventrals inserted before the middle of the length of 
the body. A small phosphorescent organ above the middle of 
the upper jaw, and a series of small luminous dots along each 
side of the abdomen and along the outer ventral ray. Similar 
organs on the tail. Gill-openings extremely wide. 

Atlantic. 


Batky opine fer ox. 

D. 60. A. 45. V. 3. 

Barbel much longer than the head. Black. 

Middle of North Atlantic, 2750 fathoms. 

Bathysaurus, g. n. Scopclid. 

Shape of the body similar to that of Saurue, subcylindrical, 
elongate, covered with small scales. Head depressed, with 
the snout produced, flat above. Cleft of the mouth very 
wide, with the lower jaw projecting: intermaxillary very long, 
styliiorm, tapering, not movable. Teeth in the jaws in broad 
bands, not covered by lips, curved, unequal in size, and barbed 
at the end. A series of similar teeth runs along the whole 
length of each side of the palate ; a few teeth on the tongue 
and groups of small ones on the hyoid. Eye of moderate 
size,lateral. Pectoral of moderate length, ventral 8-rayed, 
inserted immediately behind the pectoral. Dorsal fin in the 
middle of the length of the body, with about eighteen rays. 
Adipose fin absent or present. Anal of moderate length. 
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Caudal emarginate. Gill-openings very wide, the gill-mem¬ 
branes being separate from each other and from the isthmus. 
Eleven or twelve brancliiostegals. Gill-laminae well deve¬ 
loped, separate; gill-rakers tubercular; pseudobranchiea well 
developed. 

Ba thysau rus ferox . 

D. 18. A. 11. P. 15. V. 8. L. lat. ca. 120. 
Adipose fin none. 

East coast of New Zealand, 1100 fathoms. 

Bathysaurus mollis . 

D. 15. A. 11. P. 15. V. 8. 

Adipose fin present. Kays of the fins, especially the front 
rays of the dorsal, rather elongate. 

Middle of Sbutli Pacific; off Yeddo: 1875 and 2385 fa¬ 
thoms. 


Chlorophthabnus nigripinnu . 

B. 7. D. 11. A. 9. L. lat. 50. 


Similar to the Mediterranean Chlorophthabnus Aga&sun. 
The length of the head is contained thrice and three fourths in 
the totallcngth (without caudal) ; the eye is large, two fifths of 
the length ol the head, and three times the width of the interorbital 
space. The distance of the adipose fin from the dorsal equals 
that between the latter and the front margin of the eye. Teeth 
in the jaws, on the vomer and palatine bones, in very narrow 
bands. Pectoral rather shorter than the ventral, which ex¬ 
tends far beyond the vent, the vent being much nearer to the 
ventral than to the anal. Silvery, with some very indistinct 
darker spots on the sides of the body ; top of the dorsal and 
extremity of each caudal lobe deep black. 

Off Twofold Bay, 120 fathoms. 


Chlorophthalmus gracilis. 

B. 10. D. 11. A. 11. L. lat. 60. L. transv. 6/7. 

The length of the head is one fourth of the total length 
(without caudal); the tail being slender, the distance between 
the end of the anal and the root of the caudal is not very much 
less than the length of the head. Distance of the adipose flu 
from the dorsal equal to that between the latter and the front 
margin of the eyes. Snout depressed, flat, with the lower jaw 
prominent; interorbital space broad, more than the vertical 
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diameter of the eye. Eye large, its horizontal diameter being 
two ninths of the length of the nead and two thirds of that of 
the snout. Teeth in the jaws en carde$ 7 those on the vomer 
and palatine bones in a single series, the vomerine series 
being interrupted in the middle. The intermaxillary is toothed 
along the whole of its length, and extends nearly as far back 
as the maxillary, the extremity of which reaches to behind the 
eye. Pectoral considerably longer than the ventral, which 
does not extend to the vent, the vent being a little nearer to 
the anal than to the ventral. Origin of tne dorsal fin imme¬ 
diately behind the root of the ventral. Scales ctenoid; those 
of the lateral line and between the ventral fins larger 
than the rest. Uniform brownish black; fins of a lighter 
colour. 

Off the eastern coast of New Zealand; off Juan Fer¬ 
nandez; middle of South Atlantic: 1100, 1375, and 1425 
fathoms. 


Bathypterois, g. n. Scopelid. 

Shape of the body like that of an Aulopus . Head of mode¬ 
rate Bize, depressed in front, with the snout projecting, the 
large mandible very prominent bevond the upper jaw. Cleft 
of the mouth wide; maxillary much developed, very movable, 
much dilated behind. Teeth in narrow viluform bands in the 
laws; on each side of the broad vomer a small patch of simi¬ 
lar teeth j none on the palatines or on the tongue. Eye very 
small. Scales cycloid, adherent, of moderate size. Hays of 
the pectoral fin much elongate, some of the upper being sepa¬ 
rate from the rest and forming a distinct division. Ventrala 
abdominal, with the outer rays prolonged, eight-rayed. Dorsal 
fin inserted in the middle of the body above, or immediately 
behind the root of the ventral, of moderate length. Adipose 
fin present or absent. Anal short. Caudal forked. Gill- 
openings very wide; gill-lamina) well-developed, sepa¬ 
rate from each other; gill-rakers long. Pseudo-branchiae 
none. 


Bathypterow longifilis , 

B. 12. D. 13. A. 9. P. 3/13. V.8. L. lat. 61. 

L. transv. 6/10. 

The uppermost pectoral ray is the strongest, longer than the 
whole fiutj bifid towards its extremity. Outer ventral rays 
with dilated extremities. Dorsal fin inserted immediately 
behiud the root of the ventrals. An adipose fin. 

Near Kermadec Island, 520 and 630 tathoms. 
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Bathypterois longipes . 

B. 12. D. 13. A. 10. P. 2/7-8. V. 7. L. lat. 65. 

L. transv. 6/8. 

The uppermost pectoral ray iB the strongest, abont as long 
as the wliole fish, bifid towards its extremity. Outer ventral 
ray much prolonged, strong, but not dilated at its extremity. 
Dorsal fin inserted at some distance behind the root of the 
ventrals. Adipose fin present or absent. 

Off the east coast of South America, 2650 fathoms. 

Bathypterois quadrlfilis . 

B. 12. D. 14. A. 9. P. 2/9. V. 8. L. lat. 59. 

L. transv. 6/8. 

The uppermost and lowermost of the pectoral rays are fili¬ 
form ; the former bifid from near to its base, the latter simple. 
Outer ventral ray much prolonged, strong, not dilated at its 
extremity. Dorsal fin inserted close behind the root of the 
ventrals. Adipose fin present. 

Off the coast of Brazil, 770 fathoms. 

* 

Bathypterois longicaudu. 

D. 12. A. 9. P. 2/9. V. 8. L. lat. 55. 

L. transv. 6/8. 

The uppermost pectoral ray is the strongest, longer than 
the whole fish, bifid from the middle of its length. The 
outer ventral ray, bifid nearly from its base, is much pro¬ 
longed, filiform. Dorsal fin inserted at a considerable dis*- 
tance behind the root of the ventrals, and extending to above 
the anal. Caudal deeply forked, with the lobes prolonged. 
Adipose fin present. 

Middle of Southern Pacific, 2550 fathoms. 

Scopelus antarcticus, 

D. 15. A. 20. L. lat. 38. 

The height of the body is two ninths of the total length 
(without caudal); the length of the head is contained thnee 
and two thirds in it; the aepth of the head equals its length 
without snout. The diameter of the eye is somewhat more 
than one third of the length of the head; distance between 
the posterior margin of the orbit and the prseoperculax edge 
one third of the diameter of the eye. Snout shorty obtuse, 
with its upper profile descending in a strong curve, and with 
the jaws nearly equal anteriorly. The maxillary reaches to 
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below the posterior margin of the eye, and is dilated behind. 
Cleft of the month oblique. The origin of the dorsal fin is 
nearer to the end of the snout than to the root of the caudal, 
behind the base of the ventrals; its last ray is in the vertical 
of the fourth or fifth anal ray. The pectoral extends to the 
middle of the ventral. Scales smooth, deciduous. There are 
seven round pearl-coloured patches between the adipose fin 
and the caudal. 

- Antarctic Ocean, 1975 fathoms. 

Scopelus misolepis. 

D. 13. A. 9. 

Height of the body two sevenths of the total length (with¬ 
out caudal), the length of the head rather less than two 
fifths; the least depth of the tail is one half of its free 
portion. Head very thick, with short snout. Eye vory small, 
about one seventh of the length of the head and one half 
of that of the snout. Posterior margin of tho prajopercu- 
lum subvertical; lower jaw slightly, prominent; cleft of the 
mouth rather oblique; the maxillary reaches to below the eye 
and is moderately dilated behind. Origin of the dorsal fin 
somewhat nearer to the extremity of the snout than to the 
caudal fin, and behind the base of the ventrals, which is below 
that of the pectorals; the last dorsal ray is above the middle 
of the anal. Pectoral fin long, extending at least to the 
middle of the anal fin. Adipose fin none. The scales, which 
are lost, appear to have been of unusually large size. Black. 

South of New Guinea, 800 fathoms. 

Scopelus craasicepa. 

D. 15. A. 9-10. L. lat. 30? 

The height of the body is one fourth of the ‘total length 
(without caudal), the length of the head one third; the least 
depth of the tail is two fifths of its free portion* Head very 
thick, with short snout. Eye small, one seventh of the lengtli 
of the head, and one half of that of the snout; posterior mar- 

E 'n of the prssoperculum descending obliquely backwards; 

wer jaw slightly prominent; clett of the mouth rather 
oblique; the maxillary reaches to behind the eye, and is 
moderately dilated behind. Origin of the dorsal fin nearer to 
the extremity of the snoat than to the caudal fin, and imme¬ 
diately behind the base of the ventrals; its last ray is above 
the "anterior anal rays. Pectoral fin long, reaching to or 
beyond the end of the anal fin. Black. 

Atlantic and Antarctic Oceans, 675-1500 fathoms. 
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Scopelus macrostoma . 

I). 13. A. 13. 

The body is highest where it joins the head, and rather 
rapidly becomes lower towards the tail; its greatest depth is 
rather more than one fourth of the total length (without 
caudal), the length of the head one third. Head thick, with 
the snout of moderate length, obtuse, and with the jaws equal 
in front. Bones of the head thin and flexible. Eye small, 
not quite one sixth of the length of the head, and two thirds 
of that of the snout. Posterior margin or the operculum 
oblique, rounded. Operculum narrow, membranaceous. Cleft 
of the mouth oblique, very wide, the maxillary reaching far 
behind the eye, viz. to the mandibular joint; it is obliquely 
dilated behind. Origin of the dorsal fin but little nearer to 
the extremity of the snout than to the root of the caudal, and 
not much in advance of the vent; its last ray opposite to 
the last ray of the anal. Pectoral rather small, scarcely 
extending to the origin of the dorsal. Ventral small, with 
five rays only; the caudal rays extend a considerable distance 
forward on the upper as well as lower sides of the tail. 
Transparent, with the sides of the head and the abdomen 
black. 

Mid Pacific, 2425 fathoms. 

Scopelus microp8. 

D. 21. A. 9. L. lat. 35. 

The height of the body is one fourth of the total length 
(without caudal), the length of the head one third : the least 
depth of the tail is two fifths of its free portion. Head thick, 
with short snout; the skin with which it is covered shows a 
peculiar longitudinal striation, and is pierced by very conspi¬ 
cuous pores. Eye small, one sevenm of the length of the 
head, and more tnan one half of that of the snout. Posterior 
margin of the prosoperculum nearly vertical. Lower jaw pro¬ 
minent. Cleft of tne mouth oblique; the maxillary readies 
to below the posterior margin of the eye, and is slightly 
dilated behind. Origin of the dorsal fin behind the base of 
the ventrals, its length being two thirds of its distance from 
the snout. Its last ray is opposite to the first anal ray. 
Pectoral fin rather long, but not extending to the vent. 
Uniform black. 

Mid ocean, between Cape of Good Hope and Kerguelen’s 
Land, 1375 fathoms. 

Ipnops, g. n. Scopeiid. 

Body elongate, subcylindrical, covered with large thin 
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deciduous scales, and without phosphorescent organs. Head 
depressed, with broad, long, spatnlate snout, the whole upper 
surface of which is occupied by a most peculiar organ of 
vision (or luminosity), longitudinally dividea into two symme¬ 
trical halves. Bones of the head well ossified. Mouth wide, 
with the lower jaw projecting; maxillary dilated behind. 
Both jaws with narrow bands of villiform teeth; palate 
toothless. Pectoral and ventral fins well developed, and. 
owing to the shortness of the trunk, close together. Dorsal 
fin at a short distance behind the vent; adipose fin none. 
Anal fin moderately long. Caudal subtruncated. Pseudo- 
brancliia: none. 


Ipnops Murrayi. 

B. 12. D. 10. A. 13. V. 8. L. lat. 55. 

Tent nearly twice as distant from the root of the caudal as 
from the extremity of the snout. 

South Atlantic, 1600-1900 fathoms. 

Oonostoma elongatum. 

D. 13. A. 29. V. 7. 

The cheek is not entirely covered by the infraorbital. 
Dentition as in O. denudatum. The height of the body is 
one seventh of the total length (without caudal), the length of 
the head two ninths. 

South of ftew Guinea, 800 fathoms. 

Oonostoma gracih. 

D. 10. A. 26. V. 6. 

Apparently scaleless. The cheek is not entirely covered 
by the infraorbital. The larger teeth in the upper jaw rather 
numerous. The height of the body is one ninth of the total 
length, the length of the head one fifth. Tail very slender 
ana narrow. Adipose fin none. 

South of Japan, 345 and 2425 fathoms. 

Oonostoma miorodon. 

D. 13. A. 18-21. 

Cheek naked. Teeth in the upper jaw very fine and 
numerous, with some larger ones placed at regular intervals. 
Eyes small. 

Atlantic and Pacific, 500-2900 fathoms. 

[To be continued.] 
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XXIII.— On Liitkenia, a new Genus of Ophiuroidea from 
Discovery Bay. By Prof. P. Martin Dcncan, M.B. 
Lond., l'.R.S., &c. 

[Plate IX.] 

After the Echinodermata brought to England by the late 
Arctic Expedition under the command of Sir George Narca, 
F.R.S. &c., had been described by Mr. Percv Bladen and 
myself*, a box of specimens, which had been collected by Mr. 
Mart, naturalist to II.M.S. ‘ Discovery,’ was found unopened. 
It was sent from tho Royal Society to the British Mufleum ; 
and Dr. Giinther, F.R.S., very kindly placed the Echino- 
derms in my hands. Mr. Edgar Smith, F.L.S., drew my 
attention to tho two fine specimens which form the subject of 
this memoir; and after dissecting one I found it desirable to 
describe them under a new genus, which has very remarkable 
peculiarities. 


Genus Lutkenia. 

Disk notched, covered with very small Beales. Radial 
shields small, widely separate. Mouth-papillae numerous. 
Tooth-papillae. Teeth resembling tooth-papillse in double 
series, with accessory knobs. Generative Blits small, midway 
between mouth-shields and margin. Accessory scales to ten¬ 
tacular openings; tentacle-scales numerous ; on mid arm two. 
Spines small, distant, irregular. Lower arm-plates very broad 
and short within the disk, and small and triangular without. 
Side arm-plates meeting below throughout, but not above. 
Upper arm-plates broad and keeled near the disk. 

Liitkenia aratica t sp. nov. 

The disk is large, subcircular in outline, tumid above and 
at the sides, flat below, and is notched over the arms (1^ inch 
in diameter). 

The arms are twice and a half as long &b the disk is 
broad, come well within it, are very broad within the disk, 
and considerably so until the second third of their length. 
They are flat beneath, convex and almost keeled above near 
the disk, and less so distally, tall at the sides, and generally 
triangular in outline. The arm-spines are very small and 
few in number. The colour is white with a little brown. 

The upper surface of the disk the interbrachial spaces, 
to the aboral edge of the mtitth-shields, and except the 

* Ann. k Mng Nat. Hist. 1877, vol. xx. p. 440. 
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naked radial shields, hare a stoat flaccid derm covered with 
excessively minute scales. The radial shields are small, 
pear-shaped, narrow, and angular within, where they slightly 
overlap, ana broad and curved without, with a free edge 
there; they are very distant, and bound the incision for the 
arm on either side (■$, inch long). Many small scales, some 
elongate and others extremely small and oval, arc situated be¬ 
tween the radial shields and the arm. There are no radial 
scales with spines; and the generative plates are hidden. 

The mouth-shields are small (fa inch long), about as broad 
as long, somewhat pentagonal, broadest without, angular 
within^ the aboral edge being nearly straight. The sides of 
the shields are rather straight and arc at right angles to the 
aboral margin for some space, and then they slope inwards to 
the oral point. An accessory plate exists, in some, between 
the oral angle of the mouth-shield and the side mouth-shields. 
The tnadreporic plate is cribriform. 

The side mouth-shields are rather large, do not unite closely 
within, are long and rectangular, being widest at the side 
angle of the mouth-shield, where they are more or less pointed, 
curved, and rounded off. 

The generative slits are short and linear; the edges are close 
together, and have on them small, flat, rounded spinules, six¬ 
teen or more on each; they arc distant from the mouth- 
shields and from the margin of the disk; and a series of fine 
scales passes outwards from their distal end, by the side of the 
arm, to the margin. Other minute scales are in a patch on 
the oral side of the slits. 

The jaws are rather long, stout, tumid and bossed, and 
form rather a sharp angle; and the lower edge of the jaw- 

E late is broad and stout; the angular spaces are wide and 
irge 5 and the tentacles arc very well developed. 

There are mouth-papillae and tooth-papillae; and the teeth 
are in a double vertical series with some accessary knobs, so 
that they resemble large tooth-papillae. 

The mouth-papillae are numerous, fourteen or fifteen to each 
angle, small, much joined together at their bases, irregular in 
sice, shape, and number, short, and never very broad. At 
the apex of the angle, within the distinct jaw-plate, there are 
three principal and one or more smaller lowest ‘tooth-papillae. 
No satisfactory distinction, except that of position, can he 
made between these toottaiapillee and mouth-papillse. Above 
the three or more lowia$i|^h-papill® tho others are in a 
crowded vertical series. TjPf-^re most numerous and small 
on either side; and there are six or seven pairs of large, long, 
pointed and irregular-shaped ones in the midst, and reaching 
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ttp the jaw-plate to ito upper end, occupying the position of 
the teeth, Tne side of the laws, close to the jaw-plate, is occa¬ 
sionally covered with small ana close papillie; and there is a 
small accessory papilla close to and at the side of Jfae upper¬ 
most large ones. The upper part of the jaw ^eneath the 
stomach is stout and tumid, and the jaw-plate is large and 
well developed. 

There are two rounded knobs on the side of the jaw, above 
the attachment of the mouth-papill®, which are in relation 
with the upper tentacle ; and the lower tentacle of the angle 
has five or six short unequal-sized tentacle-scales, forming, 
with several accessory scales, an obliquely placed curved 
wedge-shaped mass within the first lower arm-plate and on 
either side of its oral margin. 

The lower arm-plates, there being six or seven within the 
disk, are mostly very broad and very short; further out they 
are small and triangular, with an aboral projection. They 
form but a small portion of the lower surface of the arm. 
The side arm-plates meet below, from the first to the last, 
giving a broad and comparatively flat under surface. 

The first lower arm-plate is unlike the others in shape, and 
it is elliptical in outline and much broader than long: the 
second, longer and very much broader than the first, is some¬ 
what rectangular ; its sides are slightly incurved; and there is 
a central angular process on the distal and proximal edges, 
from which there is a reentering curve on either side to the 
lateral angles of the sides of the plate. 

The third lower arm-plate is very broad, extending across 
the arm; it is short, the relation of length to breadth being 
one to three; the sides are incurved for the tentacle, and are 
slightly convex towards their distal angle. There is an 
angular process or cusp on the broad oral margin, and a 
smaller one on the aboral; and there is a reentering curve on 
both sides of the processes, giving a very elegant outline. 
The fourth lower arm-plate is as broad as the third; but 
it is shorter, and the proximal angular process is more 
decided than that on the distal edge. The next plate is of 
the same general shape, but is shorter, and the proximal angle 
is more pronounced. From this plate to the end of the arm, 
the others narrow more and more, 'become angular at the 
sides and more or less triangular juua whole, ana are broader 
without than within. There is jftpypjection in the median 
line on the aboral margin, and djfciiiering curve on either 
side to the lateral angles ; proximal angular process 

has faintly reentering curves on eifner side of it. Far out and 
towards the tip of the arm the lower plates become more 
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auadrangular or diamond-shaped ; they are email, broader 
than long, and there ie an angular process without and within. 
At the tip the minute lower arm-plates have the distal edge 
curved’Wbod they are angular orally. 

The nw^ lower arm-plate is separated from the side mouth- 
shields by several scales or plates which are continuous with 
the base of the tentacle-scales, already mentioned as being 
within and at the sides of the plate. 

The second lower arm-plate has two or three Bmall tentacle- 
scales on it. In some arms they are fused into one; ox there 
may be several minnte accessory scales present 

The third plate has the same number and accessory ar¬ 
rangement ; and they are seen, more or less modified, in the 
fourth and fifth. The ether lower arm-plates have no tentacle- 
scales. 

The side arm-plates form much of the lower surface of the 
arms, and also the greater part of the sides in mid arm and 
towards the tip. All unite with their fellows along the median 
line below, and all are convex from side to side. The first, 
just touching its fellow in the median line, is oval in out¬ 
line, broader than long; it supports five, short, closet en- 
tacle-scales on a curved base j and the tentacular opening is 
large and circular, having a run of membrane. The second 
is broader than the first, touches its fellow, and has four ten¬ 
tacle-scales, and sometimes a fifth or a small accessory one. 

The third side arm-plate, still broader than long, and 
not much longer than the Becond, touches its fellow by a 
longitudinal snort and straight line. The margin without 
• is curved boldly, and within very slightly; like the others it 
is flat below : and it has three tentacle-scales, the outer one 
being subspiniform. The fourth, still broader, is not longer; 
and its outer end is large and supports three tentacle-scales, 
one of which is sometimes wanting. The fifth plate is the 
broadest, is short and narrow towards the median line, where 
it has two small tentacle-scales close together; and there’is a 
spinule external to them, and sometimes a second. 

Between the tentacle-scales of these first five or six tentacles 
and the generative slit there are occasionally one or two 
spinules. 

Towards the mid arm, the side arm-plates ate tumid at the 
sides, nearly flat below, broader than long, and shortest where 
they are joined longitudin^ly. They have a sharp bend to 
reach the side of the armj|ud terminate above in an ang ular 
edge by joining the outefywlges of two upper arm-plates. 
Their distal margin, at the side of the arm, is thick, and sup¬ 
ports two very small, distant, irregular, sharp, short spines 
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afcd two tentacle-scales, the inner of which is small and scale¬ 
like ; and the outer is usually, but not invariably, a minute 
spine longer than the scale and the other spines. Sometimes 
the two tentacle-scales are equal, and further out $6 largest 
spine becomes independent of tne tentacle. Thegfe are often 
no spines, while some plates have several very minute ones. 
All are very ill-developed and small. 

The side arm-plates form the bulk of the tip of the arm ; 
but although convex at the sides and swollen above, they do 
not separate the small and somewhat elongated hexagonal 
upper arm-plates there. 

The upper arm-plates, within the notch in the disk, are four 
in number, and are broad, short, and curved to form a convex 
roof-like surface. Until far out on the arm, all are much 
broader than long, and have slanting straight sides and very 
faintly curved distal and proximal margins; the plates are con¬ 
vex and angular longitudinally, and they form the upper and 
much of the side arm. A little beyond the mid arm tne upper 
arm-plates arc smaller, not much broader than long, broadest 
without, where they are curved; and further out they are 
longer than broad, narrow proximally, with sides recnteringly 
curved and the distal margin boldly curved without. Towards 
the tip the elongated hexagonal form is assumed, the distal 
edge Doing, however, curved irregularly. 

nemarks .— Two specimens of this fine Opbiuroid were col¬ 
lected by Mr. Hart: one is in spirit, and the other is dry, in the 
British Museum; and they both nave the same anatomical 
details. 

The minutely scaled disk, the widely separated radial shields * 
and their free aboral edge, the position and ornamentation of 
the generative slit, the presence of mouth- and tooth-papilla, 
the absence of true teeth in the ordinary sense, the papulose 
nature of the jaws, the accessory scales to the tentacular 
openings, the shape of the lower arm-plates, the numerous 
tentacle-scales ana few spines on the side arm-plates, and the 
angular roof-shaped upper arm-plates, whilst they partly 
suggest Amphiuran and Ophioglyphan affinities as a whole, 
cannot admit the forms under any described genus. The 
absence of spined generative and radial scales and the 
presence of tooth-papillm separate the new forms from 
Ophioglypha ; and the nature of the dental apparatus and ten¬ 
tacle-scales prevents their being placed in any hitherto 
known arctic genus. 

There is, then, an evident necessity for the foundation of a 
new genus, as these forms are unlike any others* I Kay# 
named it after Prof. Liitken. 
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EXPLANATION OF PLATE IX, 

jpVg, 1. Lutkcnia arcttca, from above. Natural size. 

Fig, 2. IMkmia arctica, from below, Natural size. 

FVy. 3. Megth-shicld, aide mouth-shields, iaw-anglea, and mouth-papilln# 
fthd tooth-pupilloo. Magnified 2 diameters. 

Fig. 4. Tooth-papilla\ from below and obliquely. Magnified 2 diam. 
Fig. 4 a. Representatives of the teeth, from above. Magnified 2 diam. 
JF\p. 5. Lower arm-plates and side arm-plates. Magnified 2 diam. 

JFy. 0. Bide arm-plates and Hnines. Magnified 2 diam. 

Fig. 7. Upper ami-plates. Magnified 2 diam. 


BIBLIOGRAPHICAL NOTICE. 

A Manual of Zoology for the Use of Students, with a General Intro¬ 
duction on the Principles of Zoology, By Hf.nuy Alleyn r 
Nicholson, M.D., D.So., M.A., Ph.IX, F.R.S.E., F.G.S. Fifth 
Edition, revised and enlarged. 8v«>. Blackwoods ; Edinburgh 
and London, IS7<S. 

Wk welcome the appearance of this new edition of Prof. Nicholson's 
4 Manual of Zoology,' of some pmious issues of which we have 
had occasion to speak in terms of praise. Ajs a general systematic 
treatise on the structure and classification of animals it is tho best 
that we possess; and the author's industry has enabled him in the 
present edition, which is much enlarged, to improve his work very 
greatly. Htill the work is rather u manual of animal morphology 
for the use of students than a treatise on zoology in the broad sense 
of the term; but we must be thankful for what we get, and it 
must lie confessed that it would bo impossible, even within tho 
limits of the present enlarged volume, to combine an equally satis¬ 
factory account of the organization, development, and structure of 
ft&nimals with a good sketch of their relations to each other and to 
the outer world. Jn this latter particular we are nevertheless glad 
to see that Prof. Nicholson has how gone further than in previous 
editions. The increase in the imuilwr of pages is considerable; but 
besides this the author has further gained space by printing certain 
portions of his work in small type. 

In its general arrangement this edition differs so little from its 
predecessors as not to require any detailed notice. On nearly every 
page, however, we find traces of alterations made in consequence of 
recent researches in different branches of zoology : the ohuptors on 
Bponges and Hydroids and on Entozoa Beem to have received great 
additions; and the results of the recent investigations of the Ame¬ 
rican paleontologists upon the rich accumulations of vertebrate 
remains found in their Secondary and Tertiary rocks have led to 
considerable additions being made to the chapters on Vertebrate* 
We notiee that that most unnatural group, the Annuloida, still 
figures as a primary division of the animal kingdom ; let us hope 
that it will disappear from the next edition, as its founder may be 
Considered to have already given it up, 

Ann . <6 Mag . N Hist. Ser. 5. Vol ii, 
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In his preface and elsewhere Prof. Nicholson objects to the 
modem school of embryological systematists, and, we think, with 
reason. That embryological facts may frequently serve as guides 
in classification, nay, that a classification which is in contradiction 
to a broad embryology should be regarded with distrust, we are 
quite ready to admit ; but we must know much more about the 
embryogony of animals beforo we can accept the views of those 
who hold that their interpretation of the earliest stageB of develop¬ 
ment is to overrido all indications derived from the study of the 
adult animals. 

This edition contains u considerable number of new illustrations, 
which will materially increase its usefulness as a student’s manual. 
An entirely new feature is the introduction of Bibliographical lists 
indicating the principal woi'ks of reference to be consulted in search 
of further information upon the different classes of animals. Thee© 
lists might easily be improved both by additions and omissions; but 
as they aro they will be found very serviceable. 


MISCELLANEOUS. 

On a new Opisthoccelous Dinosaur. By Dr. E. D. Cora, 

I have recently received from the Dakota beds of Canyon city, 
Colorado, a number of bones of a new and remarkable extinct 
reptile ullied to Camarasaui'us {^Titavosaums and Atlantosaurus , 
Marsh) and htreptospondylu*. The dorsal vertebrae aro strongly 
opisthoooslous, and aro without lateral fossa or foramen of the 
centrum. The arch is freely articulated with the latter, and is 
not much elevated, and possesses no hyposplien. The neural spine 
is transverse; the diapophysis is supported on narrow buttresses, 
and the neural arches generally lightened by fossm as in the two 
genera named. A strong parapophysial tubercle near the anterior 
convexity receives tho bead of the rib. Each zygapophysis of one 
side is separated from that of the other by a deep concavity. The 
genus so characterized may be called b^panterias^ and the species E. 
ampleorus. Tho latter has n rather low and wide dorsal neural 
arch with small fore and aft diameter, and with a ueural spine 
divided into three obtuse apices. There are throe fossae at the base 
of the diapophyses, the anterior one vertical, and a very deep one 
between tho posterior zygapophyses. The cup of the centrum 
embraces the ball extensively; and the neurapophyeis overlaps the 
side of the centrum behind. Length of centrum *115 m,; diameters 
behind, transverse *120, vertical *108, Elevation of neural arch 
*290 ; width of neural spine *083, of both diapophyses *400. This 
saurian was much smaller than the Camarasaurus supremus, and, 
perhaps, equal to the Hadrosaxtrus FouUcei , It may be associated 
with the former in the Camarasmiridce. With Amphie&Has is 
probably in like manner to be arranged Tichostwts ; while the car¬ 
nivorous form Hypsirhophus represents a third type*—^mcrtinn 
Naturalist for June 1878. 
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On the Propagation and Metamorphoses of the Suctorial Crustacea of 
the Family Cymothoadar . By M. Schiodte. 

Having been enabled, by tho liberality of the directors, to bring 
together all the Cymothoad© existing in tho principal zoological 
museums of Scandinavia and Germany, I proposo, with the colla¬ 
boration of Dr.' Meinert, Assistant Naturalist at the Museum of 
Copenhagen, to publish an extensive memoir on the natural history 
of those Crustaceans, including their biology, thoir morphology, and 
the description of their genera and species. MM. Milne-E d war ds 
and Heinrich Itathkc were the first to mako known the young stages 
of several (Jymothoadae; nevertheless the study of these marine 
animals bus furnished us with new facts of general interest, upon 
the subject of their metamorphoses. In my own name and that of 
Dr. Moinert I have tho honour to communicate them to the Aca¬ 
demy. 

When the young issue from the ovum in the oviferous pouch of 
the female they are perfectly smooth ; the antennae of tho first pair 
have no olfactory threads; the antenme of the second pair, 
the last segment of the tail, the feet, and the branchiae are entirely 
destitute of natatory cilia. It is during tho first moult, which 
takes placo before tho little animal has quitted tho maternal ovife¬ 
rous pouch, that all these parts arc developed. At the same time 
wo observe more or less considerable changes in tho form of tho 
young animal, and in the configuration of its appendages, especially 
of tho tail—changes which all tend towards tho same end, namely 
to convert the creeping animal of tho first stage into a swimming 
animal. The subsequent changes which take place during a long 
series of moults in the little Cymothoad swimming freely in tho 
sea, where it derives its nourishment, from the blood or the mucus 
of fishes, render it more and more fitted for rapid natation, at the 
same time that the constantly advancing progress of development 
enables it to attach itself better to the bodies of fishes. It is at 
this period of free natation that the feet of tho seventh pair are 
developed ; the epimera of these feet, which are wanting in young 
specimens before the second moult, begin to separate themsolves from 
the sevonth segment of the body. Up to the fourth moult the feet 
of the last pair, which are completely smooth, increase in size, re¬ 
maining applied beneath the ventral surface and direoted inwards, 
in such a manner that one cannot see them when looking at the 
animal from above, During this period tho ventral surface of the 
females remains entirely plain, without traces of tho sexual orifices 
and oviferous pouch ; in the males, on tho contrary, the correspond¬ 
ing orifices beoome more and more visible on the ventral arch of 
the seventh segment of the body as boob as the feet of the last pair 
have attained perfection. 

’When arrived at the adult state, the individuals of the two sexes 
retire to copulate. The errant suctorial Cymothoadas seek a shelter 
in the depths of the sea. The females of many parasitic Cymo- 
thoadse attach themselves strongly to the skin or fins of fishes; 
ethers penetrate into the branchial or buccal oavity of those animal s — 
the latter hooking themselves firmly on to the surface of the tongue, 
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with the head directed forwards towards the opening of the mouth 
of the fish. Usually one male keeps beside the female; sometimes 
several males are met with near & single female. 

The moults take place in all these Crustacea in a peculiar man¬ 
ner. The skin first of all quits the hinder part of the body, the 
animal remaining strongly attached by the front legs ; the anterior 
part of the body is disengaged in its turn in the same manner, the 
animal being then attached by the new claws of the hinder feet. 
This mode of changing the skin is on Absolutely necessary condition 
for the copulation. In fact, the act would become impossible if 
the oviferous pouch of the female were formed at once beneath all 
the segments of the body, thus stopping the sexual orifices, which 
are formed at the same time towards the sides of the ventral arch 
of the fifth segment. But the oviferous pouch, half-formed after 
the moult of the posterior part of the body, having as yet only three 
lnmdlte, which are attached to the last thioc segments of the body, 
remains broadly open in front ; and the male can easily make his 
way into it After copulation, the female, changing the skin of her 
anterior part, at the same time completes the oviferous pouch with 
the lamella 1 belonging to that region of the body. It is to be re¬ 
marked that the anterior lamella? of the oviferous pouch cover the 
jaw-feet and often the mouth itself—an arrangement which proves 
that the female now takes scarcely any more nourishment. The 
lamella 4 being directed forward, it is in this direction beneath the 
head that the young issue from the oviferous pouch after their first 
moult. The female remaining attached and motionless during the 
deposition of the ova, dies flaccid and empty after the escape of the 
) 0 ung. 

In many of these (')ust oceans, esjiccially in the errant suctorial 
('} mothoada?, I he young are very large in proportion to the adult 
animal, and, to make up for this, are not very numerous ; in others, 
oji the contrary, the young, to the number of a couple of thousand, 
are of extreme minuteness. Asa matter of course, these proportions 
are in direct relation with the greater or less difficulties which the 
young must epcounter during their evolutive life, according to the 
mode of life of tho different fishes to which they attach themselves. 
In the young the configuration and the relative sko of the head, 
antennae, ©yes, and the last segment of the tail and its appendages, 
and the number, form, and distribution of the pigment spots, present 
a multitude of differences according to the species. The claws, 
which are always simple and but slightly curved before the first 
moult, often become strongly serrate after this moult—a structure 
which is gradually lost during tho following moults. All these 
differences during youth frequently become a great assistance in the 
specific distinction of the adult animals, especially when the latter, 
as is the case in a great proportion of the parasitic Cymothoad« f 
have undergone a retrograde metamorphosis as they increased in 
age. The females, converted into a more or less shapeless ovife- 
rons sac, lose to a great extent the symmetry and the definite form 
wrnch distinguished their different appendages during the natatory 
stHge of their life. Even in the errant suctorial Cymothoadae the 
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female undergoes considerable changes in becoming oviferous: the 
segment* of the body shorten; the first segment of the tail become* 
more or less completely hidden beneath the seventh segment of the 
body ; &c. These differences often deceptively simulate zoological 
characters.— Compta Rendus, July 8, 1878, p. 52. 

On Avenardia Priei, a Gigantic Sernertean of the West Coast 
of France. By M. A. Giard. 

The Nomertcou which forms the subject of this note measures as 
much os 1 metre or even 1*20 metre in length when in a state of 
repose ; when it extends itself its length may become three or four 
times as much. Its breadth attains 2 or 3 oentirns. • and the general 
form of the body is flattened. In the oontracted state the lateral 
margins often appear undulated or notched, as is observed also in 
the Tccnite and Lignite. 

This worm is met with by hundreds at Pouliguen (Loire-Infe* 
rienre), but in a peculiar station — namely, in an old canal (etier) of 
the salt marshes, now converted into a reservoir, in which the sea¬ 
water is renewed every tide. The water of this reservoir serves to 
set in motion the wheels of an establishment managed by M. 
Avenard. The workmen here have been acquainted with this 
enormous Nomertoan for a number of years. They meet with it, at 
a depth of from 10 to 20 centime, in the mud, whenever they clean 
out a portion of the reservoir. The saltera, whom I have asked 
about it, hare not observed it any where else in the salt marshes. 
It is equall) unknown to the fishermen of the port of Pouliguen, as 
also to thoso of Croiaic. 

The principal animals which inhabit the mud of the reservoir are 
several species of Nereids (one of which is peculiar to brackish 
waters), Pholades ( F , da eights and P. Candida), Scrobicularios, flat¬ 
fishes, and eels. Oysters, which have lately been introduced into 
the reservoir, thrive there remarkably. The thousands of Nemer- 
teans extracted from the mud during cleansing-operations are 
devoured with avidity by domestic ducks. 

The Nemertean hollows out in the mud long galleries, which 
it lines with a muoous coating, so that no earthy particle can 
•oil its epidermis. When put into the water it swims with tho 
greatest fiicility, by performing undulatory movements, giving it an 
astonishing resemblance to an eel. Its colour, moreover, sufficiently 
resemble* that of this fish ; the back is of a more or loss dark 
blackish grev, and quite black along tho median lino; the belly 
is entirely white or yellowish white. 

When taken out of tho water, instead of stretching softly, like 
Lineus kngwimus, the animal breaks up very rapidly into a multi¬ 
tude of fragments, which become smaller and smaller. When the 
ditiaioa stops, the fragments are scarcely more than 2 centime long; 
and each of them has acquired a rounded form, in consequence of 
the contraction of the muscles, which gradually diminishes the open 
surface of the section, and finally causes it to disappear entirely. 
®* obtain an entire specimen the most certain method is to throw 
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tbo warm suddenl) into absolute alcohol, or to make it die slowly in 
th© water by gradually substituting fresh water for the sea-water in 
which it is immersed. We frequently find individuals which have 
regenerated a more or less considerable portion of their body. 
When placed in a liquid which does not suit it, the worm pushes 
out its trunk and throws it off. The trunk, thus isolated, still con¬ 
tinues to live for a long time ; it invuginatos and evaginatoe itself, 
and moves with a tolcrabh rapid cropping motion. One might 
suppose that we had here a case of vmpaiit). 

The organization of our Nemertean is precisely that of th© 
unarmed Ncmerteans or Anopla: but the generic characters do not 
agree with those of any type previous!) described. The head, which 
is clearly distinct from the body, has the fonu of a heart with the 
point directed forward, and presents an aperture for the protrusion 
of the trunk. The sides of this head aro occupied, throughout their 
whole length, by two enormous longitudinal cephalic fissures. The 
upper part is strongly pigmented, but there is no apparatus of 
vision, which may easily bo explained by the subterranean existence 
of the animal. Tho mouth occupies the anterior and ventral part 
of tho trunk ; it is about 1 centira. in length, and consequently 
quite visible to the naked eye. The anterior part of the body, for a 
length of about a decimetre, is occupied b\ a straight oesophagus 
situated beneath the cavity of the trunk. Following this oesophagus 
the digestive tube proper ■commences. This point is marked by a 
change in the musculature. Here begins a ventral furrow’, which 
traverses tho whole body of the animal to the anus. 

The circa of the intestine are not placed opposite to each other 
two and two ; on the coni ran , there is a very marked alternation 
in the points of insertion of these organs to the right and left 
of the digestive tube. The circa are not simple; they branch at 
their extremities into secondary diverticula, in such a manner that 
the intestine presents a true dendronxlism. 8ueh an arrangement 
as this had only been indicated previously in a pelagic Nemertean, 
the curious PelagonemerUs Roll Aston i, two specimens of which were 
collected and studied by Moseley during the * Challenger' expedition. 

The lateral vessels do not appear to be so well organized a© the 
dorsal trunk; they are rather lacunae, comparable with those which 
occupy the same position in the Cestodea. Perhaps they may stand 
in relation to the genital organs, which alternate with the caeca of 
the digestive tube ; I have not met with spooimens young enough 
to decide this question. 

The genital pores do not open upon the sides of the body, as 
is the general rule in the Nemerteans, but upon the dorsal 
surface and on each side of the median dorsal line. They are dis¬ 
seminated in an alternate and slightly irregular fashion, nearly like 
the pores of tho arabulacral plates of certain sea-urchins, The 
spermatozoids are perfectly filiform, and very long. Th© ova 
are exceedingly small, and are laid separately, each surrounded 
by a thick mucous envelope. Tho nutritive vitollus i A scanty. 
Therefore, although 1 have not been able to follow the development, 
T am convinced that the embryogeny must be dilated and that the 
larva must affect the Pilidiuin-(orm. 
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I give this remarkable Nemortean tho name of Avenardia fViri, 
dedicating it at once to M. J. Prie, a zealous naturalist of Fouliguen, 
and to M. Avenard, Assistant to the mayor of Fouliguen, who fur¬ 
nished me with the materials of this investigation, and facilitated 
these sufficiently troublesome researches with a kindness for which 
I am glad to thank him publicly .—Comptes Rendus , July 8, 1878, 
p. 72. 


Observations and Experiments on the Migrations of Filaria rhyti- 

plourites, a Parasite of Cockroaches ami Rats. By M. Osman 

Galkb, 

In 1824 Deslongchamps discovered, in the fatty body of the 
common cockroach (Prnplaneta orientalist a great number of small 
lenticular bodies visible to the nuked cyo, in which he found a 
small Nematoid worm to which he gave tho name of Filaria rhyti - 
plmrites. This encysted worm merely represents tho asexual state 
of a Nemfttoid, the migrations of which havo hitherto remained un¬ 
known. 

The cyst forming the cell of this animal is composed of two 
membranes : tho external, which is fibrous, is easily coloured by 
carmine; the inner one, on the contrary, which is structureless and 
sometimes presents a granular appearance, does not fix the colouring 
matter. Tho larva, whose movements may cosily he followed through 
the wall of the cyst, is folded several times upon itself and surrounded 
by a whitish granular matter. 

These Nematoids cannot quit their prison so long as the Peripla - 
neta i of which they are parasites, continues alive. If by dissection 
we separate the cysts and then place them in a suitable liquid, the 
little worms soon pierce their cells; half an hour of submersion gives 
them all their liberty; and their vitality is such that they can re¬ 
main alive for three days, or oven more. 

It is by chance that 1 have discovered the course of the migrations. 
The baker with whom I was lodging, knowing that l was interested 
in natural history, placed at my dis]K>sa] all the rats caught in his 
traps. On opening the stomach of ono of these animals (Mus 
deeumanus), which I killed in order to make some histological pre¬ 
parations, I found a Nomatoid in the sexual state, and easily es¬ 
tablished its identity with that which I had met with in tho adipose 
tisane of the cockroach: a cutaneous fold which exists in the body 
of the larva at but a short distance from the anterior extremity 
occurs also in the adult animal at the same part; and it was this 
Characteristic fold that suggested the name rhytipleurites , given by 
I>estoitgchamp 0 to the encysted worm. 

The Pfematoid when set free grows rapidly; for the larva con¬ 
tained in the cyst does not measure more than 11-16 millims., 
while the adult worm often attains a length of more than 2 oentims., 
the mile being* as usual, smaller than the female. 

The cuticle is thick, regularly simulated ; in the lam it contains 
numerous porous canals. The muscular system forms a continuous 
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layer, which places this worm among the Holomyaria. Within 
this muscular layer the cavity of the body is occupied in the centre 
by the digestive tube, and in the interval by a spongy tissue formed 
by intercrossed fibres, the meshes of which are filled with large, 
round, nucleated and nucleolated cells. 

The single ovary is straight, and formed by a tube with a central 
rhachis, to which the ova are attached laterally like the barbs of a 
feather. The vulva opens not far from the mouth. The male 
possesses a simple spicule ; his posterior extremity is twisted like a 
erozier. 

The spec ific identity of the enc\ sknl larva and the free adult ap¬ 
peared to uie to be sufficiently proved by the anatomical characters; 
but in order to arrive at more absolute certainty, 1 undertook some 
experiments in artificial migration. Ah I found it difficult to 
manage the rats caught in traps, in which these migrations would 
naturally take place, l made use of white ruts (Mus rattus), which 
I fed with cockroaches infested by these parasites. The three 
rats experimented on were killed in a week, when I found in the 
anfractuosities of the mucous membrane of the stomach the 
Nematoid in question, alive and freed from its envelopes. In one 
of the rats I found three females und a male, all of which had 
acquired their reproductive organs. 

Thus the last period of evolution is accomplished. The copulation 
takes place in the digestive tube of the rat; and soon afterwards the 
deposited ovn are ejected with the faecal matters. I do not know 
whether these ova contain a ready-formed embryo. However this 
may be, these ova are swallowed by the cockroaches, whose voracity 
drives them to devour the excrement of the rats ; the embryos are 
then hatched in the digestive tube of those Orthoptera, pierce its 
wall, and go to encyst thorn selves in the adipose body, to wait 
there until the Perqrtaneta is in its turn eaten by the ltodent, in 
which the evolution-cycle will be completed. A very simple obser¬ 
vation also enables us to demonstrate how the migration of Filaria 
rhijVpleurites is effected. Having examined the matters contained 
in the intestine of Periplaneta orientalis, I found there a groat 
quantity of rat’s hairs. Now the rats, as indeed all the Mammalia, 
by licking themselves, introduce into tboir digestive tube a consider¬ 
able mass of hairs, which are got rid of with the faecal matter. It 
is therefore certain that the hairs which are met with in the alimen¬ 
tary canal of the cockroaches have been brought there with the 
faeces of the rat, and that the ova of the Nematoid* were ingested at 
the same time. 

The observations and experiments pust detailed seem to me to be 
of some interest, as hitherto only a single case of the peregrination 
of a Nematoid from an insect to a mammal, and vice versti, was 
known*.— Gomptes Benches, July 8, 1878, p. 75. 

* Leuckart has discovered that Spiroptera obtusa , encysted in the larva 
of Tmebrio nwlitor, completes its development in the digestive canal of 
the mouse. 1 
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XXIV.— On the Occurrence in North America of rare Extinct 

Vertebrates found fragmentarily in England. By Prof. 

R. Owen, C.B., FlR.S., &c. 

[ Plates X. & XI.] 

Part I. Restoration of Cuondbostbosavbvs. 

Of such species, one of the most, if not the most, extraordi¬ 
nary which has come under my observation is the extinct 
reptile on certain vertebra; of which I founded, in 1876, the 
genus Chondrosteosavrus and tire species Ch. gigas*. 

The centrum of an “ anterior trunk-vertebra,” ■the position 
of which, by characters continued, in Crocodilus , from the 
posterior cervicals to the anterior dorsals, 1 would not more 
precisely define, presented a length of 1 foot 3 inches (375 
millitns.). Another and more posterior vertebral centrum, and 
a third more mutilated one, of which 1 made a section showing 
itB imperfectly ossified structure, were, and still are, all the 
evidences of Chondrosteosaurus which have reached me from 
British Weslden strata; the locality was the submerged bed 
on the gouth coast of the Isle of Wight. 

I am of opinion, however, that our knowledge of this huge 
and singular Saurian has been extended by discoveries, In 
1877, of fossil remains in the Mesozoic formations of Fremont 
County, Colorado, U. 8., due to the persevering researches of 
the Superintendent of Public Schools in that county, Mr. 0. 
W. Lucas. 

* “ Monograph on the Fossil Reptilia of the Weslden Formations,” in 
the Palseontographical Society’s volume issued in 1876, p. 5, pis, ii.-r. 

Ann. & Mag. N. Hist. Ser. 5. Vol. ii. 14 
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This opinion is grounded on the following concordances of 
the characters which I assigned to the genus with those noted 
by Prof. E. 1). Cope in a seemingly homologous vertebra, 
which he terms u cervical,” and which was submitted to his 
examination by Mr. Lucas. 

1. Terminal Articulations of Centrum . 

The first character which I assigned to Chondrosteosaurus 
was founded on the form of the terminal articular surfaces of 
the centrum. u The hemispheroid convexity of the anterior 
end (a) ” was proved to be such, notwithstanding some abra¬ 
sion of the fossil, u by the more perfect preservation of that 
surface in the opposite concave articular end,£ (plate iii.) n# . 

The vertebra}, at least at the fore part of the trunk, were 
thus of the type which 1 have characterized as “opistho- 
codian ”f. 

Prof. Cope states tlmt u a cervical and three dorsal verte¬ 
brae” of the Saurian here, compared “ have a ball-and-socket 
articulation of the opisthocodiun type ” J. This character, 
however, in parts of the vertebral column is common to other 
genera {Strej)tosjMmdylus y Cetiosaurus y Iguanodon y e. g.)§. 

2. Osseous Structure. 

The next character of Chondrosteosaurus is taken from the 
osseous structure of the vertebrae. It was yielded by “the 
large cancelli obvious at every fractured surface of the verte¬ 
bra,” and was further tested and exemplified by u a vertical 
longitudinal section of a rolled and worn centrum of a second 
anterior trunk-vertebra, figured three fourths of the natural 
size in plate v. fig. 2”||. Of these cancelli it is remarked, 

I deem it much more probable that they were occupied in 
the living reptile by unossified cartilage or chondrine than by 
air from the lungs ” 1J. They might be termed, from their size, 
huge internal sinuses. 

So Prof. Cope writes, u A broken centrum, from which Mr. 
Lucas removed the matrix, shows that this foramen communi¬ 
cates with a huge internal sinus, which occupies almost the 
entire half of the body of the centrum. Those fftinuses] 

• Monogr. cited, j>. 5. 

t Reports on British Fossil Keptilia, passim ; Anat. of Vertebrates, 
8vo, vol. i. p. 69; and 1 Palaeontology,’ 8vo, p. $00. 

X “On a gigantic Saurian from the Dakota Epoch of Colorado/' in the 
Palaeontological Bulletin, no. 26, 8vo, p. 6, published August 28,1877. 

§ Report on British Fossil Reptiles, pt. u. 1841, pp. 88-102. 

|| Monogr. cited, pp. 0, 7. 

II Ibid. p. 6. 
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at opposite sides are separated by a [bony] septum which 
is Am medially”*. In the * Palseontological Bulletin/ 
no. 28. the author writes, u the centra of the dorsal vertebra 
are hollow, including two large chambers which are separated 
by a longitudinal wall ”+. 

In regard to the u cervical vertebra/ 1 Prof. Cope speaks of 
u the interior chambers ”t as differentiating them from the 
a dorsal centra, 11 in which u there, are but two chambers, 
which are separated by a longitudinal median septum 11 §. 
Such is the difference indicated in the more anterior and the 
less anterior of the trunk-vertebra; from the Isle of Wight in 
regard to my second character of Chondrosteosaurus . ft does 
not appear, however, that this largely cancellous structure was 
investigated or exposed in the Colorado vertebra?, as in the 
British Wealden ones, by special sections: allusion is only made 
by Prof. Cope to the u broken centrum from which Mr. Lucas 
had removea the matrix’ 1 !!. 

I believe myself justified nevertheless in concluding that 
the characters, from internal structure as from terminal articu¬ 
lations and lateral fossa, on which the genus Chondrosteo - 
saurm was founded, equally denote the “ gigantic Saurian 
from the Dakota epoch of Colorado.” 


3. Costal Articulations. 

A third character, if an extinct reptile be indicated solely by 
cervical or anterior dorsal vertebra, is to be derived from the 

E rocesses or surfaces which such vertebra afford for the articu- 
ition of the ribs. In modern Rcptilia such processes are 
single on each side in lizards^ double in crocodiles. For 
the needs of intelligible description of die numerous and varied 
fossil vertebra submitted to or observed by me in the course 
of preparing my * Report on British Fossil Reptiles 1 (1840 
ana 1841), I proposed to call, in the vertebra showing 
the double joint, the lower or capitular articular costal 
process u parapopnysis,” the upper or tubercular one u diapo- 
physis. 11 

In characterizing the Wealden fossils in question it is 
written:—“ That the vertebra is from the fore part of the trunk 
may be inferred from the presence, on each side, of both a 
parapophysis (plate ii. p) and a diapophysis (ib. d) y indica- 


* Lee. dt, p* & 

t 1 Proceedings of the American Philosophical Society/ vol. xvii. 
no. 100, May to December, 1877, p. 283, 
t £<*.<& p. 884. $ Loc. rit p. 285. 

|| Pal. Bull, no. 25, p. 5, August 23,1877. 

14* 
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tive of the bifurcation of the proximal end of the rib into a 
a capitular and a tubercular articulating process 

Of “ the supposed cervical vertebra” from Dakota, Prof, 
Cope writes :—“ Near the anterior extremity a short robust 
parapophysis has its origin, from which it extends outwards 
and downwards, and soon terminates in a truncate extremity 
which presents downwards. A deep fossa occupies its upper 
base; and above this a deep linear foramen extends throughout 
the greater part of the length of the centrum.” 

Of the dorsal vertebrse Prof. Cope writes:—“ The widely 
extended diapophyses support the rib-articulations; and there 
are no capitular articular facets on the centra; but such are 
found on the basal region of the diapophyses in some ver¬ 


tebrae ”f. 

So, likewise, in a vertebra of Chondrostemaurm which had 
“come from a more posterior part of the column,” I note that 
“the parapophysis” (or “capitular articular facet”) “had 
disappeared, at least from the position from which it projects 


in the subject of plate ii.” t 

Thus there is correspondence of the fossils compared in 
characters of the rib-joints, as in those of the terminal articu¬ 
lations and of the osseous texture. 


4. Parapophysis . 

But this correspondence is further carried out in the shape, 
direction, and position of the parapophyses of the cervical or 
anterior trunk-vertebrae. In (Jhondrosteomurus “ the fore part 
of the base of the process occupies the lower vertical half of 
the centrum, commencing at some distance from the hind 
end, and terminating very near the beginning of the anterior 
articular ball” §. 

The close similarity in proportion and position of the para¬ 
pophyses ( p) is exemplified in PI. X. fig. 1, from the re¬ 
duced view given in my 4 Monograph ’ of 1876, pi. ii. fig* ?— 
and in that (PI. X. fig. 3) copied trom fig. o, pi. i., appended 
bp Prof. Cope to the paper “ On the Vertcbrata of the Dakota 
Epoch of Colorado, in the 1 Proceedings of the American 
Philosophical Society/ no. 100, vol. xvii. 1877. 

«5. Fossa; of Centrum. 

To come to minor characters. In Chondrosteosaurus “the 
whole side of the centrum is occupied by a deep oblong de- 

# Monogr. cited, p. 6, t P*L Bull. no. 25,1877, p. 7f " 

t Monogr. cited, p. 7. $ Ibid, p. 7. 
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preasion, which probably lodged a corresponding saccular 
process of the lung. On one side this depression was parti¬ 
ally divided by a thin oblique plate (pi. v. fig. 1,/,/); its 
relative position beneath the base of the diapophysis is shown 
at d u *. 

So also in the u enormous Saurian of the Dakota group,” 
u just beneath the diapophysis is situated a huge foramen ’’j\ 
And in Prof. Cope’s subsequent and fuller description, u the 
centra of the cervicals and dorsals are hollow, and the interior 
chambers communicate with the cavity of the body by a large 
foramen on each side, which is below the base of the diapo¬ 
physis. In the cervical region it is very elongate, and ex¬ 
tends between the bases of the parapophysis and diapophy¬ 
sis 

6. General Proportions and Shape . 

The centrum of the anterior trunk-vertebrae of Chondros - 
teomurus , the subject of plates ii., iv., and v. fig. I, is notable 
for its great longitudinal and small vertical diameter and 
the flatness of the under surface (PI. X. fig. 1). 

So likewise with the Dakota Saurian, “ The supposed cer¬ 
vical vertebra is depressed; the anterior or convex extremity 
is the most so. It is remarkable for its elongate form, exceed¬ 
ing the proportions found in known Dinosauria and Croco- 
rfma”§. In truth the only known vertebra of considerable 
proportions was the subject described and figured, under the 
heading (< Order Dino&aukia (?); Genus 0hondrosteosaurus • 
species Chondrosteosaums gigas, Owen,” in the Monograph 
of 1876. 


7. Size . 

But, huge as were the fossil vertebra from the Wealden, 
which suggested the nomen trimale , they are surpassed by 
the subjects of Prof. Cope’s description. 

The length of my specimen was 1 foot 3 inches; and I ven¬ 
tured to state^ with respect to this dimension, that the vertebra 
equalled u in length the largest one of any Cetacean recent or 
fossil ”||* 

Of the Dakota monster Prof. Cope states, il the dimensions 
of the animal to which they belonged may be inferred from 
the fact that the first [cervical vertebra] is twenty inches 

* Monagr., Pal. Sue, vol. 1870, p. 6. 
t Fal. Bull, no 25,3877, p, 5. 
t Proc. of Amer. Phil. Hoc, 1877, p, 2ttG. 

5 Pal. Bull, no, 25, 1877, p, 5. 

II Mouogr, 1870, p. 0. 
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in length and twelve in transverse diameter, and that one of 
the dorsals measures three and a half feet in the spread of its 
diapopbyses, two and a half feet in elevation, and the cenftttm 
thirteen inches in transverse diameter ,t# . 

From the numerous and close agreements demonstrable 
between my u anterior trunk-vertebra ” and Prof. Cope’s 
“ supposed cervical vertebra,” I am quite prepared to receive 
from our submerged Wcalden deposits of the Isle of Wight a 
dorsal vertebra rivalling the dimensions of the Dakota one, in 
the ratio of 1 foot 3 inches to 1 foot 8 inches, which differen¬ 
tiates the dimensions of the more advanced vertebras compared. 
But that so rich an accession of illustrations of this probably 
u largest or most bulky animal capable of progression on 
land”f as the Dakota rocks have revealed at their out¬ 
crop, should be extracted from the resting-place of the British 
giant, would be an event that 1 cannot flatter myself that I 
shall contemplate during the brief remnant of my working 
days. 

Concluding, from the seven characters assigned in the rnono- 

f raph of 1876 to Chondrosteosaurm , that the remains from 
Dakota, affording their describer the same seven characters, 
are of that genus and probably of the same species, the addi¬ 
tional elements toward its reconstruction brought to light by 
Mr. Lucas and described by Prof. Cope constitute a most 
acceptable and interesting accession to the knowledge of ex¬ 
tinct Ileptilia. 

In Prof. Cope’s * Palaeontological Bulletin,’ no. 25, he 
reports, u The vertebra; comprise a cervical, three dorsal, and 
four caudal vertebra; ” \. 

The characters of the first two kinds are quoted above. 
u The caudal vertebra; are amphieoelian, but not deeply so; 
they are subquadrate in section.” u The most anterior one 
of the series has short robust diapophyses, and is more con* 
cave anteriorly than posteriorly. The other caudals are more 
equally biconcave: but the cavity is very shallow on the most 
distal of them. The centrum is also relatively more elongate 
and compressed than those of the others. None of them dis¬ 
play the lateral pneumatic fossa which exists in the dorsals: 
ana where broken, so as to permit a view of the internal 
structure, the latter appears to consist of rather finely spongy 
tissue. The chevron-facets are not very well defined; and 
the neural spines arc of the usual forms, and on the anterior 
two vertebra elongate. 

u The dorsal vertebra which I suppose to be the anterior 
* PaL Bull. no. 27>, 1877, p, 5. + Ibid. J Ibid. 
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one of those received, is characterized by its undivided trans¬ 
verse neural spine. The entire neural arch is of enormous 
elevation; but as the zygapophyscs ” (PL X. fig. 4, s, Y; 
the letters indicative of parts are added to my copy, not being 

f ;iven in the original) “ are above its middle, the neural spine 
ib. ns] is not as long relatively as in various other genera, or 
as in the caudals of this one. The sides of the centrum [c] 
are strongly concave, and the borders of the cup [d] flaring. 
The neural arch is everywhere excavated^ so as to reduce the 
bulk and produce lightness so far as consistent with strength. 
The diapophyses [ d\ rise from a point above the neural canal, 
and are directed upwards as well as outwards. It sends a 
narrow ridge down to the sides of the centrum, on each side 
of which its shaft and base are deeply excavated. The 
posterior of these fossae is overlooked by the wide zyga- 
pophysis [z r \; and the roof of the anterior one supports 
the anterior zygapophysis [Yj. The former are separated by 
another and vertical septum, which bifurcates below, forming 
two prominent borders [«, «'] of the neural canal. At each 
side of the base of the neural canal there are two trilateral 
fossm, of which the anterior [jo] is much larger and extends 
higher up on the lateral ed^e of the spine. They are sepa¬ 
rated by a lamina. The diapophysis [tf] is not very long, 
and is suhtriangular in section near the extremity. The 
neural spine is thickened at the extremity as though for the 
attachment of a huge ligament. At the summit of its poste¬ 
rior basal fossa, at the middle of its height, is an outwardly 
curved process, with a smooth extern-superior face. 


u Measurements, 

m. 

“ Length of centrum . *275 

Total elevation of vertebra . *830* 

Elevation to posterior zygapophyscs .. *550 

Elevation of superior edge of diapophyaos above oen- 

trum. *350 

Elevation of neural spin© above posterior zygapo¬ 
physes . *295 

Length of diapophysis behind. *215 

Depth of extremity of ditto (restored). *075 

Transverse extent of summit of neural spine. *215 

„ „ neural spine at middle . *330 


u Another dorsal vertebra is better preserved than the last 
described. It is distinguished by the lack of the median 
portion of the neural spine and the extension outwards of the 

* [* 2 feet 8$ inches.] * 
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median lateral processes described above. The diapophyses 
are much larger, and the zygapophyses more extended trans¬ 
versely. The centrum is constricted at the middle, and espe¬ 
cially just behind the convex articular extremity, whose cir¬ 
cumference forms a prominent rim. The edges ot the lip are 
flared outwards, forming a deep basin, much wider than deep. 
The fossa 1 described in the last vertebra are present in this 
one, but differ in proportions, owing to the greater size and 
expanse of the superior parts of the neural arch. The fossa 
posterior to the base of tne diapophysis is nearly plane, while 
that at the anterior base is deeply excavated, is narrower, and 
extends so far along the inferior side of the process as to give 
it a semicircular section near the middle. Distally the dia¬ 
pophysis has a trialate section, owing to its three longitudinal 
riages; and the articular extremity is large and antero-postc- 
rior in direction. The process differs from that of the verte¬ 
bra already described, in the possession of a facet near the 
middle of its anterior inferior bounding ridge, which is pro¬ 
bably costal, as in the vertebra) of Crocodilia. The lateral 
foramen of the centrum is subround. The general surface is 
smooth ” *. 

The neural arch is confluent with the centrum. 

In a later account of the gigantic Saurian f the dorsal ver¬ 
tebrae are again stated to be “ remarkable for the enormous 
elevation of the superior arches and diapophyses, the result of 
which is to give the ribs an unusually elevated basis, and the 
cavity of the body much space above the vertebral axis on 
each side. On the other hand the bones of the tail and limbs 
are solid or nearly so, in great contrast with some of the 
Dinosauria of later geological periods. Another peculiarity 
is the probable great length of the anterior limbs. The sca¬ 
pula is enormous as compared with the pelvic tones. The 
sacrum is also small and short, showing tnat the weight was 
not borne on the hinder limbs.’’ It appears also that Ghondros- 
tcomurus resembled Cetiosaurue in tne u pitted surface of the 
articular end of the limb-bones.” 

Reverting to character 2, common to Ghondrosteomurm 
and the Dakota monster, it will be seen that there is a differ¬ 
ence of opinion between Prof. Cope and myself as to the con¬ 
tents, in the living giants, of the “ huge internal sinuses ” of 
their vertebral centrums. In the Wealden fossils, and, I 
suppose, also in the Dakota ones, they are occupied by mine¬ 
ral matter derived from the matrix. When Prof. Cops, states 

• Pal Ball. pp. 8, 9. 

t * Proceedings of the American Philosophical Rocietv/ vol. xvli. 
no J00, Mrv December, 1877, p. »:W. 
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tSutftS tiba centra of the dorsals are hollow”*, I infer him 
to mean that, in the recent state, the vertebral sinuses of his 
reptile, like those in the pneumatic vertebrae of a bird, were 
filled with air; and he states that “ they communicated with 
the cavity of the body by a foramen on each sidc”t—meaning, 
I presume, with such parts of that cavity as were continued 
from the lungs and contained air. This, indeed, is placed 
beyond doubt by the term " pneumatic ” applied to the lateral 
fossae in the dorsal and cervical centrums. On this Assump¬ 


tion he affirms, u the vertebra are lighter in proportion to 
their, bulk than in any air-breathing animal,” the cancelli 
being relatively larger than in the vertebral centra of birds. 
If, as I believe, trie cancelli were occupied by unossified 
gristle, or u chondrine,” and supposing the deficiency of the 
thin layer of bone at the liottom of the lateral fossa* to be 
natural, there would be no commnnication of the cancelli with 
the cavity of the body or of any viscus therein lodged. The 
vertebral centra would be solid, although constituted of two 
tissues, as I conclude to have been the case with those of 
Fcnkilophurofi, in which the centrum is excavated by a large 
central cavity or sinus (PI. X. fig. 5, «7*), although there 
are no lateral fossce On the other hand the lateral fossa* 


may exist without cancelli or sinuses in the substance of the 
centrum, as e, g. in Bothriospondylus suffbnsus §. In Bothrio - 
spondylus robustns j| the cancelli are small, numerous, longi¬ 
tudinally extended, ill-defined, wholly unlike the pneumatic 
cancelli in the vertebra* of birds and Pterodactyles. But the 
lateral fossiB in extent and depth much resemble those in 
CJwndrosteosaurus l and retain their lining of thin compact 
bone unbroken or imperforate. 

In CeAiosaurm hngus ^ the lateral fossa* coexist with a 
closer osseous texture of the centrum than in Bothriospondy- 
lus ; the anterior trunk-vertebra are opistboccelian, as in 
Chondrosteosaurus . The lateral depressions at the upper part 
of the sides of the centiura occasion a “singularly compressed 
upper portion of such centrum underlying the neural canal 
ana forming a vertical medial plate of bone, three or four 
inches in height and but six or eight lines in thickness ” ** ; 
but whatever parts in the thoraco-ahdominal cavity may 


♦ Pa l Bull. 1677, p. 5. 
f Proc* Alger* Phil. See. 1877, p. 233, 

}; Monogr. 1873, pi. i fig. 8, oh. 

I Monograph on the genua Bothno*pondyhu in the volume of the 
Pai»ontogranfiical Society issued 1875, pp, 17-20, pis. iv. & v, 

It Ibid. p. 21, pi. vi. f Ibid. p. 20, pi. x. *• Ibid. p. 80, 
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occupy or line these depressions, they unquestionably do not 
convey air into the osseous substance of the vertebra. 

In Omosaurus also there is a depression on each aide of 
the centrum, in the dorsal vertebrae, “ beneath the base of the 
neural arch ” *; but the osseous tissue is as in Cetiomurue . 
There are no cancelli to communicate with the lateral fossae. 

In the comparison of the vertebrae of Poikilopleuron } in which 
the lateral fossae are wanting, with those of Cetiosaurus and 
Omosaurus , it is noted that u ossification is incomplete and 
large chonaros&l vacuities are left in the substance of the 
centrum, which, in the fossils, become filled with spar ”t« 

It seemed reasonable therefore to conclude that in a verte¬ 
bra combining the lateral fossa3 of Bothriospondylus with the 
cancellous texture of Poi/cilopleuron the cancelli, filled with 
spar in the fossils, might have been occupied by chondrinc in 
the living reptile. 


8, Relative Capacity of the Neural Canal. 

I could not, however, be satisfied with this conclusion or 
opinion so long as there remained any test to which it might 
be subjected. It may seem strange that the neural canal 
should offer such test; but I was attracted to this part of the 
vertebra for the light it might throw on the point at issue. 

All existing air-breathing Vertebrates which have tho bony 
tissue of the centrum cancellous, especially so largely and 
widely cancellous as in Chondroeteosaurus (with which, in 
this character, birds of flight alone can be compared), and 
which have such cancelli filled with air, are remarkable 
for the frequency and vigour of their muscular actions; and 
such actions, in birds ana bats, are correlated with powers of 
flight. 

With this vital energy of the muscular system there is a 
concomitant development of the nervous system, at least of 
that division of the central chord which gives origin to the 
motor stimuli; and the size of the myelon affects mat of tbe 
neural canal. 


To this part, therefore, of the vertebrae of Chondrosteoaaurus 
my attention was directed, and, as related in my description J. 
and shown in the figure §, that canal was singularly contracted 
in proportion to the size of the vertebra (PI. X. fig. 2, n). 

A similar narrow neural channel is figured in the view of 
the anterior trunk-vertebra (copied from Prof. Cope’s plate i. 


# Monograph on Bothriospondylus, Pal. Soc. vol. 1875, p. 48, pi. xii. 
fifr- 8t Ibid. p. 28. 

J Monogr. cited, Pal. Soc. vol. 1878, p. 6. 

$ Ibid, pi. iv. n. 
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fig. X) in PJL X* fig. S, illustrating the present communica¬ 
tion. This concordance, indeed, between the Wealden Chon- 
drosteosaur and the Dakota gigantic Reptile may be reckoned 
as an eighth character and evidence of their generic relation¬ 
ship. Ill further illustration of this significant indication of 
the sphere and grade of locomotion in my reptile, I added the 
figure of a corresponding view of a vertebra of an eagle 

(PI. X. fig. 6)*. 

It was rattier hard, after the pleasurable pains which I 
had taken to make my few vertebra as useful as possible 
to future finders, to have my proposed generic name super¬ 
seded by Camaroaaurus . Cope, and -still harder to read, 
in the Professor’s excellent supplementary notices of the 
genus, u Another name ( Chondrostemaurus) has been intro¬ 
duced by Prof. Owen; but he specifies no generic characters 

A name, notwithstanding Linn^’s estimate J, interests me 
less, in the present case, than the nature and affinities of the 
gigantic Saurian in question; and towards the latter know¬ 
ledge Prof. Cope’s descriptions give acceptable and valuable 
aid. 

On the limited foundation to this end available in 1876. I 
was led to refer Chondrosteoeaw^us to the Dinosaurian oraer, 
but with a sign of doubt §. 

A sacrum, part of a sacrum, perhaps a single sacral vertebra 
might have dispelled the doubt. Mr. Lucas was so fortunate 
as to secure tne entire sacrum of the Dakota reptile. Its 
small size and an inference as to its function are noted above. 
Prof. Cope has added to that notice the following descrif>- 
tion:— 

" It consists of only four vertebral centra, thoroughly co¬ 
ossified. The anterior articular extremity is convex, that of 
the posterior extremity slightly concave. Its transverse pro¬ 
cesses are, like those of the other vertebras, much elevated, 
although they spying from the centra. The external face of 
their bases is not prominent; and the spaces between their 
projecting portions are deeply excavated. The extremities of 
the adjacent transverse processes are united, thus inclosing 
large foramina ”||. 

In the Dinosaur of the skeleton of which we have the most 
complete restoration (i. e. Scelidosaurus ), the sacrum con¬ 
sists of four coalesced vertebras; the transverse processes are 

♦ Monogr. 1876, pi. iv. fig, 3. 

+ Bullet, cit. p. 0. 

1 u Nomina *i pereunt, periit et cognitio rerum," 

$ Monogr, 187&, p. 5—“ Order Dinobaubia. (?)." 

1| Proceedings of the Amor. Philos. Hoc* 1867, p. 236. 
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expanded at their termination, “ and thus touch each other, 
or nearly so. at their ends ” 

A large foramen so enclosed is shown in the figure cited. 
This characteristic of the Dinosaurian sacrum is more stri¬ 
kingly exhibited in the 5-jointed one of thelguanodon, in which 
there are four such large foramina on each sidef. 

We have thus ground for testing the inference drawn by 
Prof. Cope. viz. that, with regard to the bulky Saurian of 
Dakota, u tlie weight was not borne on the hind limbs.” This 
statement has a meaning on the assumption that the Professor 
accepts the notion that the previously known Dinosauria, or 
some of them, marched on their hind legs like birds. What 
proportion of the weight of Chon(bostcosaurus might be so 
sustained we may infer from the analogy of Scelidomurus . 
Of this Dinosaur both humerus and femur of the same indi¬ 
vidual are preserved in the specimen now in the British Mu¬ 
seum* * * § The relative size of these bones affords an estimate of 
the share they respectively took in the sustentation and motion 
of the Saurian on dry land. The femur | is twice the length 
and more than twice the thickness, in the shaft, of the hume- 
rus§. 

It may be that well-ascertained specimens of these bones 
in Chonarosteosaurus will exhibit similar proportions. 

Prof. Cope, however, writes, t€ The bones of the tail and 
limbs are solid or nearly so, in great contrast with some of the 
Dinosauria of later geological periods. Another peculiarity, 
of the genus Camaromurm at least, is the probable great 
length of the anterior limbs. The scapula is enormous as 
compared to the pelvic bones ” jj. “ The great length of the 
humerus in the probably allied genus Ih/stropheus, from the 
trias of Utah, adds to the probability that the same bones 
were large in Camarosaurus . This character, taken in con¬ 
nexion with the remarkably long neck possessed by that genus, 
suggests a resemblance in form and hauits between these huge 
reptiles and the giraffe” If. 

Until, however, a humerus of Chondrosteosaurm be unequi¬ 
vocally discovered, it appears to me that the analogy of the 
dinosaurian Scelidosaurus offers safer guidance than the mam¬ 
malian genus Camelopardalis . 

* “Monograph on a Fossil Dinosaur,” &c., in the Paleontological 
Society’s volume issued 1802, p. 7, pi. vi. fig. 1. 

t Owen, i History of British Fossil Reptiles/ 4to, pt. vi. (1866) pb 8. 

t Monogr. 1866, pi. x. to. 

§ Ibid, pi, iii. s». 

II Proc. Amor. Philos. Soe. 1877, p. 28& 

11 Ibid. p. 284. 
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We may assume that the femur of Chondrosteosaurus was 
discovered by Mr. Lucas in such contiguity with the other 
sufficiently characteristic and previously characterised bones 
of that genus as to justify the following description of such 
bone by Prof. Cope:— 

u The femur is long and without prominent third trochanter, 
this process being represented by a low ridge. The condyles 
have an extensive {>osterior sweep, and are separated by a 
shallow trochlear groove in front”*. 

In Sceltdosaurus also the process called u third trochanter” 
in Iguanodon is reduced to, or represented by, a ridge from 
near the middle of the inner side of the shaft t> and u the 
condyles are but feebly indicated by a shallow notch on the 
fore part, but more distinctly behind, where they are produced 
backward ” |. 

In the absence of a figure of the femur of Chondrosteosaurus , 
we may infer that, amongst known Dinosaurs, it moBt resem¬ 
bled that of Sceltdosaurus . The main difference is in size. 
The femur of Chondrosteosaurus is, in length, 1820 millims., 
that of Sceltdosaurus is 403 millims. 

u The tibia of Chondrosteosaurus ,” like that of Scelido~ 
saurus , u is much shorter than the femur”§ * and u the astra¬ 
galus is evidently distinct from it ” j), as it is, likewise, in 
Sceltdosaurus^ , in which, however, I consider the naviculare 
and the ento- and mesocuneiform tarsals, in mammals, to have 
coalesced with the astragalus. 

Prof. Cope figures the right scapula of Chondrosteosaurus , 
and gives the following description :— u The scapula is rela¬ 
tively of large size. It is rather elongate, and the superior 
extremity is expanded. There is a very large mesoscanular 

f irocess, which is wanting in Cetiosaurus } according to Phil¬ 
ips’s figures. It appears to resemble the scapula in Dgstropheus , 
(see Report of Lieut. Wheeler, vol. iv. pi. lxxxiii. p. 31). 
The two proximal faces, the glenoid and the coracoid, are well 
distinguished; and their sunaces are, like the corresponding 
faces of other bones, pitted coarsely ”** 

Besides the scapula of Cetumiurus^f ) that of Iguanodon if 
and of Scelidosaurm arc sufficiently entire to be comparable 

# Proc. Amer. Philos. Soo. 1877, p. 236. 
t Monogr. 1855, pi. x. <#, t 
t Ibid. p. 15. 

s Cope/Proc. Amer. Phil. Soc. 1877, p. 236. 

£ Id. ibid. 

f Monogr. 1856. pi. x. a. 

** Ptoc. Amer. Pnilos. Soc. 1877, p. 235. 
tt Monogr. 1875,p, 32, fig, 2. 

Hist, of Brit, rowil Reptiles, pt. vi. 1855, pi. 1ft. fig. 1. 
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with that of Chondrosteoaaurus. In Iguanodon the breadth of 
the humeral end is two sevenths the length of the scapula; in 
Getiosaurus it is not quite one half that length; in Smlida - 
8aurus it is one half that length; in Chondroateomurm it is two 
thirds that length. In the degree of expansion of the humeral 
end of the scapula the Scelidosaurus , amongst the Dinosauria 
as known to me, makes the nearest approach to Ohondroateo - 
saurua . The part called u mesoscapular process n is not 
indicated in Prof. Cope’s figure. On the supposition that it 
may be the low ridge there shown, a similar ridge from the 
middle of the anterior border of the bone is indicated in the 
scapula of Scelidomurus . 

The coarse pitting of the articular surfaces of the limb- 
bones and arches are most common and best marked in the 
marine Reptilia ( Ichthyo - and Sauro-pterygia) ; the degree in 
which the same character is marked and prevails in the limb- 
bones of other Saurians points to the predominance of the sea 
over the land as the theatres of their life-acting. This infer¬ 
ence I have drawn and applied to the Cetiosauri ; it is as 
legitimate an application m considerations of the way and 
medium of life of Chondroateosaurus . Not that I deem the 
Cetiosaurs or any form of Dinosauria to be as exclusively 
aquatic as the Plesiosaurs ; but the degree or proportion of 
their time passed in water may be inferred from such a 
character as that noted by Prof. Cope in the articular surfaces 
of the scapula and in those of the acquired long bones and 
limb-bones of Chondroateosaurus . 

On the pneumatic hypothesis of the cancellous structure of 
the vertebrae, the conclusion drawn by Prof. Seeley would be 
equally just and legitimate, viz. that such huge Dinosaurs 
were “ constructed after the lightest and airiest plan, such as 
is only seen in Pterodactyles and in birds/’ that the species 
is u therefore clearly ornithic ” and entitled to the designa¬ 
tion of Ornithopsis*. 

Prof. Cope, indeed, accepts the consequent inference, viz. that 
Chondroateosaurus u carried its neck erect after the manner of 
birds;” but he prefers to compare the reptile, on the assumed 
concomitant length of a hypothetical humerus, to the giraffe. 

As, however, i find the closest resemblance of the parts of 
the framework of Chondroateosaurus , of which such acceptable 
additions have been brought to our cognizance through the 
praiseworthy labours of Prof. Cope and Mr. Lucasf, to those of 
previously known Dinosauria, it is in that order that I find 

• Ann. & Mag. Nat. Hist. 1870, 4th ser. vol. v. p, 279*4 

t To the latter gentleman the Professor bears the following testimony: 
—** Credit is due to Superintendent 0, W. Lucas for this discovery, and 
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the most trustworthy and acceptable guides to the true nature 
and wav of life of the stupendous Saurian of the Dakota hori¬ 
zon, As a Bothriospondyliau genus the side-pits may have 
received, as 1 have suggested, saccular portions of the lung; 
and the service derived therefrom might be such as the Oaaus 
navaoa receives by the extension of sacculi of the air- 
bladaer into the excavations of the parapophyses of its abdo¬ 
minal vertebras—a diminution, viz,, of specific gravity facili¬ 
tating natation. 

To the functions with which the further extension of air 
into the osseous tissue is related, the degree of solidity 
ascribed to the limbs of Oondrosteosaurus would be adverse. 
In that limb-character I see the affinity of the genus to 
Cetiosaurus. In that genus, in Iguanodon , and in Seelido- 
murus the fore limbs manifest the proportions which least 
impede the faculty of swimming exercised by the powerful 
hind limbs and tail. From the quantity of unossified tissue 
in the vertebral column, and from the restriction, as a Dino¬ 
saur, of the number of sacral vertebra^ I infer that Chon- 
drosteosaurus was more aquatic, less terrestrial, in its life and 
movements than were the Iguanodon and Megalosaurus. 

It is as interesting as it was unexpected to possess the 
knowledge of the extensive geographical range of the hugest 
of the hitherto characterized extinct Reptilia. 

As to the geological position of the American representative 
of our Wealaen Chon tiros teosa u ru# } Prof. Marsh sees grounds 
for identifying what is, according to Prof. Mudge. the same 
horizon as the Dakota with the Wealden of England. But 
Prof. Cope remarks :— 16 Specimens from the northern locality 
which I nave examined render it certain that the horizon w 
that of Mr. Lucas’s excavations. Of this I may say that 
there is no palaeontological evidence of its identity with the 
Wealden. The resemblance of the vertebrate fossils to those 
of the English Oolite is much greater, but not sufficient as yet 
for identification. The discoveiy of Vertebrata in the strata 
of the Dakota epoch is an important addition to the geology 
and paleontology of North America * 

If, however, the legitimate inference from the above detailed 
conformity ot characters between Chondrosteosaurus and 
Camm'o*auru$ be accepted, it will supply an evidence of the 
aecuraOT' of Prof. Marsh’s inference as to the Wealden age of 
the Dakota formation* 

also in an espedal manner for the skill and care he has exercised in 
taking out and snipping the ponderous specimens M (Proc. Amer. Philos 
8oe, 1877, p. 284). 

♦ P*oc. Amer. Phil. 8oc. 1877, p. 284. 
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Part II. Restoration of Conxmwan. 

If I wore restricted to a single specimen on which to deduct* 
the nature of an extinct animal, I should choose a vertebra to 
work out a reptile, and a tooth in the case of a mammal 

The characters, seven or eight in number^ that may be 
deduced from a reptilian vertebra have been pointed out in the 
summary of the subsequent evidences which have contributed 
towards the reconstruction of the Chondrosteomurus . The 
dental characters are fewer, yet still, as it has proved, suffi¬ 
ciently significative of the genus founded thereon to guide 
subsequent discoverers of fossils to a right reference of them. 

In the year 1844 a petrified fragment of lower jaw with one 
entire tooth was dredged up from the sea-bed between St. Osyth 
and Harwich, off the Essex coast. It came into the possession 
of John Brown, Esq., F.G.8., by whom it was transmitted 
to me for determination; and it is now, with the rest of his 
collections, according to his liberal bequest, irt the British 
Museum. The characters on whicli the genus of hoofed 
quadruped was proposed, with the name Goryphodon , are 
detailed in the undercited work*. From the mineral charac¬ 
ters of the fossil I inferred that it had been originally imbedded 
in an Eocene deposit of the Essex coast. 

This inference was supported by a second tooth, from a 
different part of the jaw, which had been brought up in the 
following year from a depth of 100 feet, out of the plastic 
clay, in the operations of sinking a well in the neighbourhood 
of Camberwell. It was submitted to me by Mr. Alport, author 
of the ‘Antiquities and Natural History of the Town of 
Maidstone in Kent 1 1* 

In the year 1876 Prof. O. C. Marsh, of Yale College, 
Newhaven, United States, published an account of his dis¬ 
covery, in a formation of the Rockv-Mountain region the 
horizon of which he determined to be that of the “ plastic 
clay ” or lower Eocene of England, of the following remains 
of a large hoofed quadruped. 

The skull lacking the lower jaw, but with the maxillary 
teeth so preserved aft to determine the dental formula to be :— 

“ Incisors f, canines f, premolars |, molars x 2«s44”J. 

The last molar and the canine proved the animal to 

* ‘ History of British Fossil Mammals and Birds/ 8ro, 1846, p. 260, 
figs. 108,104, 107. 

t On. cit. p. 800, fig. 100. 

f The first notice of this interesting discoveiy appeared in ‘The 
American Journal of Science and Arte, vol xi. May 1876: the more 
detailed account from which I quote is given in vol. xiv. of the 
‘ Journal/ July 1877, p. 81. 
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belong to the same genua «s that founded on these teeth in 
1946. Other parts of the skeleton included cervical, dorsal, 
and caudal vertebrae, and, what is still more important and 
suggestive, the bones of both fore and hind limbs, permitting a 
restoration of the feet, as in the figures copied in PL XL 
figs. 1 & 2, from Marsh's memoir *. 

In the Section vii. of the undercited workf, containing an 
attempt to develop Cuvier’s idea of the classification of Pachy¬ 
derms by the number of their toest, I referred the genua 
Coryphodon to the Perissodactyla series. The first confirmation 
from the limb-bones supplied by the North-American fossils 
is derived from the femur. I had noted that “ the trochan- 
ters of the femur are two in the Artiodactylcs, but three in the 
Periasodactyles ” §; but at that date I could not apply this pro¬ 
position to the genus in question. Prof. Marsh writes (1877), 
" the femur of Coryphodon is of the perissodactyl type, and has 
a distinct third trochanter ” ||. 

In my work above cited, when treating of digital characters, 
I referred to Coryphodon , together with Lophiodon, Palwothe - 
nVta, Aoerotherium , and Hippotherinm, “ as links filling up 
the now broken scries of ponssodactyle or odd-toed Ungulates 

snted by the existing genera Rhinoceros, [lyrax, Tapiriu, 
” 

ut the importance of the link supplied by Coryphodon could 
not have been divined before Prof. Marsh's discovery. This 
cras ; older in time, earlier in date, than Palmotherium or 
phiodony retained the digits which they had lost. They are 
present in what may be termed the mammalian typical num¬ 
ber. 6, on both fore (PI. XI. fig. 1) and hind (ib. fig. 2) feet. 

A form of hoofed limb may yet be discovered (and I should 
expect it in the predecessors of the Hyracotherioids) of a more 
generalised type than that in Coryphodon —one, via., in which 
the perisao- or the artio-dactyle characters v> ill be leas distinc¬ 
tively marked. 

It is not that the greater robustness of the third metapodial 
indicates the tendency to perissodactylisra; for such is the 
character of that bone in the artiodactyle Hyopotamus. The 
third metatarsal (second through loss of the first) differs both 
by breadth and length from the fourth metatarsal, to which it 


* Tom. cit, pi. iv. 

t 1 Contributions to the History of the British Fossil Mammals ’ 4to, 

1648 p 80 

Y& ‘OmemeoA Foaiile*/ tom. iii. ed. 1822, 4to, p. 72 
I Contribution* p 09. 

1 L<w. cit, p. 83. 
if Loc. cit p. 33, 

Ann, <£ Mag, N, Hist, Ser. 5. Vo/. ii. 
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becomes equal and similar in later Artiodactyles. But in 
Coryphodon a superior size of the third digit coexists with a 
three-trocliantereu femur. I therefore limit myself to tracing 
the subsequent simplifications of the foot in the Perissodactyle 
series. 

As these Ungulates approach the present time the feet gain 
in length but lose in breadth; and the latter loss is due not only 
to proportions of the constituent bones of the fore and hind 
feet, but to disappearance of digits. 

The first or innermost is always the first to go. 

Two series, however, may be traced, in which the tendency 
to length over breadth of foot is more marked in one than in 
the other. The broader type is represented in the still living 
series by the rhinoceros, the narrower type by the horse. 

The earliest, now extinct, form of Rhinoceros , called, from 
the non-development of the defensive weapon, Acerotherium } 
exhibits the type of fore foot shown in fig. 4. 

Its diminutive congener ( llyrax ), which escapes an enemy 
by hiding in the cavities of rocks, is also hornless,* like the old 
Tertiary Aeerothcre, and retains a similar type of four-toed 
fore foot. With the coming in of enemies in the later Miocene 
and Pliocene periods the formidable bom is developed in the 
larger beasts, single or two in number, and these one behind 
the other, never in a pair; although elevations of the outer 
table of the skull, simulating horns, do occur, in a symmetrical 
pair, in some species of Acerothere. The contemporaries of the 
tiger in India, and of the lion in Africa, superadd to their 
weapon of attack defensive armour, in the thickness of their 
folded hide. The foot of the modem rhinoceros is reduced, 
as in PL XI. fig. 5, to the tridactyle type; but a rudiment 
of the fifth metapodial (ib. v) is still retained. The diver¬ 
gence from the pentadactyle type in the longer and narrower 
form of foot can now be traced through a rich series of grada¬ 
tions*, of which three are selected for the present illustration. 
In PI. XI., fig. 6 represents the fore foot of the Orohippus^ in 
which the first digit alone is wanting. The relative size of 
the third indicates the superior share it takes in station and 
progression. The persistence of the fifth digit, though slender, 
adds to the power which Orohippus possessed to pass over 
swamps, in which the foot of the modem horse would sink. 

In the Miocene Hippotherc (ib.fig. 7) the fifth digit has gone, 
and the second and fourth are reduced, while the third is en¬ 
larged. It is a form of foot better adapted than that of Orohippu* 

* P° r knowledge of which we are chiefly indebted to Prof. Marsh, 
Notice of new Equine Mammals from the Tertiary Formation," in A«tt«r. 
Journal of Arts and Sciences, voL ?ii, March 1874. 



in North America of rare Extinct Vertebrate 0 . 219 

for swiftness. In the Pliocene and existing Equities (horse, 
ass, zebra) the phalanges of the second and fourth have ceased 
to be developed, and their metapodials (ib. fig. 8 , U & iv) 
are reduced to the farrier’s “ splint-bonesgrowth has been 
concentrated on the third digit. With this simplified form of 
foot speed is maximized and escape from enemies best assured. 
The safety of no antecedent Perissodactyle was ho provided 
for. The strategy of Equities is retreat rather than combat; if 
driven to defence, the single hoof on the hind foot is launched 
out at the assailant. 

As a general rule, it may be remarked that no Eocene 
hoofed mammal bears weapons; the canines are small when 
recognizable, so small in some as to have suggested to their 
discoverer the name u Anof)lotherium,” or weaponless. Par¬ 
tial elevations of the outer table of the skull, analogous to the 
nasal pair in an old Miocene hornless Rhinoceros*, are deve¬ 
loped m pairs on other parts of the skull, even on the mandi¬ 
ble (Dinoceras e. g.). It is most probable that these large 
and low obtuse prominences, like the pair in Acerotherium 
pleuroccrosjDnv ., and the median one in Camelopardalis , were 
covered with hairy or callous tegument, not capped with horn : 
they cannot be cited as “weapons.” One of these singu¬ 
lar mammals, the Dinoceras miraJnle of Marsh, from the 
“Eocene of Wyoming,” offers the exceptional instance of 
a pair of upper canines descending, like those of Machairodus 
and Trichechm , outside and beyond the lower border of the 
mandible. 

But the character which is exceptional in the oldest Tertiary 
Ungulates becomes the rule in the newest ones and in existing 
species. The Rhinoceroses, e. < 7 ., have their mesial horns, the 
Ruminants their parial ones, the Boars their hom-like tusks; 
and this better-weaponed condition of herbivorous objects of 
prey seems to be correlated with concomitant increase in 
number, size, and force of their carnivorous enemies. 

At the Eocene period Carnivores appear to have been but 
few and not large. The Hyamodon of Hordwell and of the 
Eoofene sup&rieure du Gard, the Pterodon and Cynodon of the 
Lignites of Ddbruge, the Arctocyon of the Eocfene inferieure 
It m Vfere, the Oalethylax of the Paris Gyps, the Rhagathe- 
rium of the Eocene of Mauremont did not acquire the size of 
a panther. The species of Amphicyon and Hymnardos make 
their appearance at the Miocene period, but are mostly inferior 

' * “ C’est du Rhinoceros mimUnsJ G. Cuv., qu’il faut rapprocher un rhino- 
odros du Bourbonnais que M. Buvemoy suppoaait avoir deux comes 
plaodes l’une hc6td du nez ©t Tautre de Pautr© c6t6” (Oasem, Foss., ed, 
posthum., Bvo). 


15* 
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in size to the later bears, lions, and tigers. The acquisition 
of the most perfect and distinctive carnassial organization, as 
exemplified in Felts proper, has not been manifested with 
certainty by fossils from formations older than those of Mio¬ 
cene age; and there they are rare and do not exceed the 
Jaguar in size (e. g. Machairodusy Kaup; JRrfw cristata } 
Cautley and Falc.). As Pictet well observes of the Carnas- 
siers, “ Ils ont, pendant les premiers Ages du ddveloppement 
des mammiferes, prdc&lds par des espbees plus faibles, 
plus lentes et plus omnivores 

The modifications at present traceable in the Perissodactyle 
division of hoofed mammals pass, as we have seen, in two 
directions—one supplying the species with means of defence 
and combat by thick hides and true horns, the other per* 
fecting their means of escape by increased speed. 

In connexion with the elephantine proportions, feet, and 
excessive development of an upper pair of tusks of Dinoceras } 
new interest is attached to the partial risings of the outer 
table of the skull in certain Miocene Proboscidians. In Ele - 
phas hysudricus the frontal pair, with their broader bases, are 
divided by a channel; in E. namadicus the coalesced bases 
of the frontal risings project forward. One cannot call these 
developments 11 horns,” any more than the pair of bosses 
which modify the lower contour of the mandibular rami of the 
Megatherium , like the similar developments in Dinoceras . 
True horns, or keratose weapons, are pointed, whether they 
consist of bone only or of both osseous and corneous sub¬ 
stances; and when branched, as a rule, the snags are pointed. 

Cuvier first noted the relative inferiority of size and simpli¬ 
city of surface of the brain in a large herbivore of the Eocene 
period (Anoplotherium commune) , whence he deduced the 
inference that it must have been but poorly endowed with 
intelligence. The probable or possible conditions of such 
relative stupidity are not entered upon. In a beast of the 
size of an ordinary ass, the brain was hardly so large as that 
of a roebuck f. , , 

Gratiolct J noted a similar simplicity of cerebral structure 
in the Cainotherium of the lower Miocene of Allier, Fr&noe. 

• Traits de Paldontologie, 8vo, 1858, vol. i. p. 226. 

t “ Un hasard heureux m’a aussi procurd quelque idde de la forme du 
eerveau dans V Anoplotherium —il otoit peu voluminous k proportion, 
aplati horizontalement: sea hemispheres ne montroient pas dea cireonvo- 
lutiona, mais on voyoit aoulement un enfoncement longitudinal tfou pro- 
fond »ur chacun. Toutes les lois de l’analogie nous autoriaent k con- 
clure que notre animal dtoit fort ddpourvu d’inteUigence.’’—Owmww 
Fom iks % 4to, ed. 1822, tom. iii, p. 44, pj. vii. fig. B. * 

t Bullet, de la Socidtd PhUomathique, Fdvner 1858. 



in North America of rare Extinct Vertebrates . 221 


In the fossil skull of a herbivore from an older division of the 
Eooene (“Tdoc&ne k Lonhiodons” dTssel), Ed. Lartet* found 
the brain, as represented by the cast in matrix, to be still less, 
relatively, than in the Anoplothere and Cainothere. The 
hemispheres extended neither upon the rhinencephalon in front 
nor upon the cerebellum behind. He also notes the lower 
development of the brain in the Miocene Hipparion as com¬ 
pared with that of a modern Equus of similar bulk. Referring 
to the siae of the much-convoluted cerebral hemispheres of 
the brain in the elephant, and assuming the natural duration 
of life of that animal to be 150 years, associating also the 
longevity of Man with his large brain f. Lartet infers that the 
older the mammal in geological time tne briefer was the life 
of the individual and the smaller the amount of its intel¬ 
lectual faculties 

When, however, we consider the small size of brain and the 
great length of life of a gigantic tortoise, the correlation sup- 

S orting the induction of the briefer life-periods of the indivi- 
ual herbivores of the Miocene and Eocene periods is far from 
commending itself to credence. As to the limitation of intel¬ 
ligence associated by Gratiolet and Lartet, as by Cuvier, with 
the low development of bruin, that is the obvious physiologi¬ 
cal inference. 

The question, which is here left untouched, is, What were 
the conditions of existence in the older tertiary times which 
rendered better brains and concomitant intelligence uncalled 
for in the peaceful Herbivora of those periods ? 

To the attempt to solve this question I was led by observing 
that ah Eocene marine mammal showed the same inferiority 
of development of its cerebral hemispheres, compared with its 
modem congeners, as did the terrestrial forms §. And the 


4 Comntes Rendu# del'Acad. dea Sciences, Join 1868. 
t u I/ekphant, qui vit un si&cle et demi, a le cerveau plus grand 
qu’aueun autre mammifftre terrostre ; apr&s lWphant viendrait rhomme 
qui, par Ie volume absolu du cerveau, coumie par la longdvitd, parait l’em- 
porter aur leu autre# mammif&res terrvstres.”— Loe, oil, 

} “H Snressortirait comme hypothec explicative desfaits observes, que, 
dans certains divisions de la classe de# mammiferes, il y aurait eu, depuis 
lent apparition sur le globe, acoroissement gradual d^nergie vitale et 
d’intelligence; en terms# plus explicit*;#, que la durtfe de vie et le develop- 
uement do# faculty intellectuelleB auraient did moindres dies les sendee* 
IemsUss remontant aux premiers temps do la pdriode tertiaire que leurs 
analogues on leurs eontfendres de l’dpoque actuelle.”— Loe, cit, 

$ “Viewing 2 (Drain of Eotherutm) in contrast with fig. 5 (brain 
of MmatH*)) one is led to speculate on the circumstances influencing in* 
crease of brain-mass in marine mammals of simple, sluggish, Sir enia n 
habits, dither obtaining their food from seaweed at no great depth, or 
shuffling along to browse the grassy shore of a river or estuary. Certain 
it is that since the good old Eocene times ‘ new foes have arisenand any 
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explanation which I hazarded I believed might apply to ana¬ 
logous instances in time-series of other and terrestrial herbi¬ 
vorous mammals. 

The Coryphodons may have roamed over the regions of 
Utah, Wyoming, and New Mexico in vast herds; but they 
were not narriea and disturbed by the enemies that now per¬ 
secute the bisons of North America. The instincts which 
such unintermitting persecution have developed in the wild 
Ilerbivora of that and other continents, ana which call for 
the utmost skill and wood-craft of the sportsman to circum¬ 
vent, were little, if at all, excited in the oldest Eocene period, 
so far as the evidences of con tern porary enemies of Corypho - 
don have come to light. 

u The brain-cavity in Conjphodon ” (PI. XI. fig- 3, e.p } r) } 
writes Prof. Marsh, “is, perhaps, the most remarkable feature 
in the genus, and indicates that the brain itself was of a very 
inferior type; but its most striking modifications are the small 
size of the hemispheres [ p ] compared with the expanded cere¬ 
bellum [c]. The olfactory lobes [r] were large and entirely 
in advance of the hemispheres ” *. 

Thus the parts of the brain which experimental physiology 
has associated with the locomotive function and the testing of 
food, were present in due proportion to the bnlk of the extinct 
Herbivore. The quest of favourite foliage and delicate her¬ 
bage by the exercise of an acute sense of smell, and the 
migrations from pasture to pasture or from grove to grove, 
were both provided for in their relations to the cerebral orga¬ 
nization. But the superadded mass which converts the sen¬ 
sations into ideas, aria retains the impressions as memories, 
remained at that low stage of development which suited a 
blissful condition of existence untroubled by the necessity 
of taking cognizance of, and contriving escapes from, the 
attacks and wiles of creatures concerned in killing Corypho- 
dons. 

To the close and careful comparisons of the conscientious 
paleontologist of Yale College we are indebted for the above 
interesting and unexpected additions to our knowledge of the 
rare and ancient Tertiary mammal, fragmentarily indicated 

increase in the number of creature* and their lethal powers concerned in 
killing sea-cows would add to the number of phenomena whiteh such sea- 
cows tv ere concerned in noting, with concomitant reaction of such per¬ 
ceptions, or neural vibrations, resulting in a change of cerebral into 
muscular force, exercised to put themselves into depths of safety. With 
such augmentation of ideas the th inking-organ has grown/’ (“On Bathe* 
rmm <r>gypUacfim" Quarterly Journal of the Geological Bociety, 187 
vol. xxxi. p. 105.) 

* Marsh, for. <>if p 82 , 



223 


On some new Species 0 /Halticm®. 

in the “plastic clay” of England (1845), and in the “con¬ 
glomerate de l'argile nlaatiquc ’’ at Meudon, France (1856) *, 
of the elements towara a restoration of which we might have 
long remained in doubt had they continued to be made known 
to us as parts of a Bathmodon or Loxolopkodon f. 

EXPLANATION OF THE PLATES. 

Plate X. 

Fig. 1. Under view of anterior trunk-vertebra (one fifth nat. size) of 
Chondrosttosa u rus. 

Fig. 2. Upper view of the same vertebra (one fifth nat. size) of ditto. 
Fig. 3. Upper view of a similar, but more mutilated, vertebra (much 
reduced) of ditto (after Cope). 

Fig. 4. Side view of a dorsal vertebra (after Cope), much reduced, of 
ditto. 

Fig. 6. Longitudinal vertical section of a dorsal vertebra of a Poikilo- 
pliuron . 

Fig. 0. 1 xmgitudirml horizontal section of a conical vertebra of an eagle 
(Halimtus albiciUa), 


Plate XI. 

Fig, 1. Bones of the left fore foot, Coryphodon (after Marsh, much 
reduced). 

2. Bones of the left hind foot, Coryphodon (ditto, ditto). 

8. Outline of skull and cerebral cavity, Coryphodon (ditto, ditto). 

'. 4. Bones of the fore foot, Acerothenum (reduced). 

. 5. Ditto, Rhinoceros (reduced). 

F(g. 0. Ditto, Orohippus (ditto). 

Fig. 7. Ditto, Hipparioti (ditto). 

Fig. 8 . Ditto, Equm (ditto). 


XXV.— Characters of undescribed Species ofHalticinae. 
By Joseph S. Baly, F.L.S. 

[Continued from ser. 5, vol. i. p, 822.] 

(Edionychis bitaeniata, Clark, MS. 

<S\ subelongato-ovata, postico paullo ampliata, convexa, pallido 
flava, femoribus postacis apice, scutello olytrisque (his basi excop- 
tis) nigris; elytris orebre, sat fortitor punctatis, oyaneis, limbo 

• Hubert. ( Annales de$ Sciences Nat/ t. vi, p, 87, pis. iii. and iv, (1860). 
t “The Museum of Yale College contains a large collection of Cory- 
photon remains from Utah, Wyoming, and New Mexico; and this mate* 
rial is amply sufficient to indicate all the more important characters of 
the group. Among these specimens are portions of the same individuals 
described by Cope under the names Bathmodm and Loxolopkodon both 
of which are synonyms of Coryphodon ” (Marsh, American Journal of 
Science and Arts, vol. xiv. July 1877, p. 81), 
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lateral! a basi ad medium, fascia lata props medium, altera ante 
apicetn limboque inflexo pallid© flavis, 
long. 4-6 lin. 

Hob. Brazil. 

Head short, trigonate; vertex and front coarsely punctated 
on the sides ; encarpse transverse, bounded above by a deep de¬ 
pression; carina ill defined, broad, trigonate, terminating telow 
on the usual transverse ridge; ayes rotundate, ovate, not sinuate 
within; antennas about half the length of the boay, filiform, 
the second joint ovate, the third and fourth equal, each more 
than half the length of the second; three lower joints flavous, 
the rest black. Thorax nearly three times as broad as long; 
sides broadly dilated, reflexea, parallel at the base, thence 
rounded and converging to the apex, the latter armed with an 
obtuse, very slightly excurved tooth ; disk very minutely and 
distinctly punetumL faintly impressed in front of the basal 
margin with an ill-defined transverse groove, also indistinctly 
sulcate on either side just behind the apical margin ; dilated 
margin concave, its surface irregular. Scutellum regularly 
trigonate, shining black, its surface granulose. Elytra broader 
than the thorax, ovate, slightly dilated posteriorly, closely 
and deeply punctured, lateral margin narrowly dilated, reflexea. 
Hinder claw strongly thickened, nigro-piceous. Prostemum 
narrow, elongate, its apex subspatulate. 

(Ediunychis degam. 

(E. late ovata, convexa, palJide rufo-picea, nifcida, antonnis oxtror- 
sumnigris; elvtris cyaneo-nigris, sat fortitcr punctatis; utrinque 
vittis duabus latis, basi et apice conjunctis, prim a submarginali, 
secunda discoiduli, a basi ad medium intus curvata, hino ad api- 
ccm ad suturam parallela, flavis ornatia. * 

Long. 3 lin. 

Hob. Bahia. Collected by Mr. Edwin Reed. 

Head trigonate; vertex smooth, immmetatc; front exca¬ 
vated above the encarpm, impressed with large round punc¬ 
tures; encarpte subquadrate; carina ill defined, wedge-shaped: 
antennae scarcely half the length of the body, the second 
ioint ovate, the third, fourth, and fifth nearly eauaL the two 
latter rather longer than the third, the sixth and nve following 
joints shorter, each nearly equal in length to the third, the five 
upper ones slightly thickened, black. Thorax three times as 
broad as long; sides broadly dilated, straight and nearly 
parallel from the base to beyond the middle, thence roundea 
and converging to the apex; apical angle thickened, armed 
with a short, excurved, acute tooth; upper surface finely but 
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not closely punctured; lateral margin reflexed, concave, its 
outer edge thickened. Elytra broader than the thorax, very 
broadly ovate, convex, closely punctured, shining black with 
a metallic-blue tint; each elytron with two broaapale yellow 
vittee, confluent at base and apex, one subm&Tgmaf, the other 
commencing on the shoulder and curving obliquely downwards 
and inwards as far as the middle of the elytra, from which 
point it runs parallel and close to the suture as far as the apex, 
where it ioins the submarginal vitta. Hinder thigh strongly 
thickened ; hinder tibiae shorter than the femora; claw-joint 
of hinder tarsus strongly inflated. 

(Edionychit) neriala. 

(E. anguste ovata, convex®, subtus pioco-flava, supra flava, nitida, 
capita (antannis extrorsum nipis exceptis) scutalloque pieeis ; 
elytria tenuiter, erebre punctatis, sutura utrinque, apiec extremo 
maculisque elongatis 8 (his in lineis longitudinalibus duabns, 
quarum una submarginali, altera discoidali, soriatis) pieeis. 

Long. 3 j lin. 

Hah. Quatemala. 

Vertex smooth and shining; face between the eyes, to¬ 
gether with the upper orbits of the latter, impressed with large 
round punctures; encarpte smooth, snbquadrate, bounded 
above by a deep transverse depression, from the middle of 
which a longitudinal groove runs upwards to tlic vertex; 
cannu narrowly wedge-sha|)ed, terminating below on a strongly 
raised transverse ridge ; antennas Aliform, half the length of 
the body, the secondjoint ovate, the third and the following 
four joints nearly equal in length, each more than one half 
longer than the second ; four lower joints piceo-fulvous, the 
rest black. Thorax nearly three times as broad as long; sides 
broadly dilated, reflexed, nearly straight and parallel from the 
base to the middle, thence rounded and converging to the apex, 
the anterior angle armed with a short excurvea tooth; disk 
minutely and rather distantly punctured, the punctures only 
visible with a strong lens; lateral margin concave. Scutellum 
at broad as long, trigonate. Elytra oblong, rather closely 
punctured, the punctures pale piteous; convex,the lateral margin 
only moderately dilated, reflexed; each elytron with a narrow 
sutural line, the extreme apical margin and eight narrow 
elongate piceous spots arranged in pairs, two at the base, two 
before ana two beyond the middle, and lastly two subapical * 
these spots form two longitudinal rows, one placed close to 
the outer margin and toe other on the middle disk. Hinder 
thighs strongly thickened; apical joint of hinder tarsus 
strongly inflated. 
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(Edionychis postimta • 

(E> ovata, convexa, nitida, subtus flavo-fulva, thorace utrinque 
macula pedibusque posticis piceis, supra piceo-nigra, front©, labro 
antennisquc pallide piceis, his basi navis ; thorace minute puno- 
tato, tenuiter granuloeo-strigoso, basi pallide picea, lateribus 
explanatis flavis; elytris lsete fulvo-testaceis, minute punctatis, 
fascia lata communi pone medium, fore ad apicem extensa, 
nigra, apice extremo flavo. 

Long. 2J lin. 

Hah. Amazons. Collected by Mr. Bates. 

Head trigonate; vertex and front smooth, impunctate, the 
latter depressed anteriorly ; encarpse prominent, transverse- 
quadrate ; earinm strongly raised and thickened between the 
bases of the antenna 1 , terminating below on a strongly raised 
transverse ridge ; eyes large, prominent, slightly sinuate along 
the inner border; antennas rather slender, filiform, more than 
two thirds the length of the body ; second joint oWong. third 
and following five nearly equal, each about one half longer 
than the second; three lower joints nale yellow, the fourth to 
the eighth inclusive nigro-piceous, the three upper ones pale 

{ riceous. Thorax more than twice as broad as long; sides 
>roadly dilated, reflexed, rounded and converging from base 
to apex, the anterior angles armed with an excurved setiferous 
tooth ; disk transversely convex, very finely granulose-stri- 
gose, vciw minutely punctured; reflexed lateral margin con¬ 
cave, pale yellow; basal margin pale piceous. Scutellum 
piccous. Elytra broader than the thorax, broadly ovate, 
convex; the outer margin narrowly dilated, reflexed ; surface 
minutely punctured, very finely strigose, bright testaceo- 
fulvous; a broad common fascia, commencing a short distance 
below the middle of the disk andf extending nearly to the apex, 
black ; the apex itself pale yellow. Hinder thighs strongly 
thickened; hinder claw-joint strongly dilated. 

(Edionychis cras8a } Clark, MS. 

(E. late ovata, valde convexa, subtus cum capite nitida, pallide 
rufo-picea, pleuris piceo-nigris ; supra opaca, sordid© flava, scu- 
tollo antennisque (his basi exceptis) piceo-nigris; thorace fbrti- 
ter punctato, latoribus obliquis, apice mucrouatis; elytris for ti¬ 
ter punctatis, utrinquo vitta piceo-nigra discoidali, a basi ad 
longe pone medium producta, instruotis. 

Long. 4 lin. * 

Hah . Brazil. 

Head subrotundate, coarsely rugose; cncarp® transverse, 
thickened; cavina thickened, trigonate, ill denned, termina- 
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ting below on tbe usual transverse ridge; antennas robust, 
the three lower joints rufo-piceous, the rest nearly black. 
Thorax more than twice as broad as long at the base; sides 
obliquely converging and nearly straight from the base to 
beyond the middle, thence rather more quickly converging to 
the apex, the latter armed with a short, obtuse, slightly ex- 
curved tooth; upper surface coarsely and closely punctured; 
lateral border moderately dilated, recurved, its surface concave, 
rugose. Scutellum trigonate, as broad as long. Elytra deeply, 
coarsely, and closely punctured, the outer margin only nar¬ 
rowly dilated, reflexed ; each elytron with a narrow pitchv- 
black vitta, which, commencing at the base, runs down the 
inner portion of the outer disk and terminates about halfway 
between the middle and the apex. Hinder thigh strongly 
thickened, hinder tibia very short; apical joint of hinder tarsus 
strongly inflated, nigro-piceous. 

(Edionychis natalensis. 

OB. ovata, postice paullo ampliata, valde convexa, sordide fulva, 
minus nitida, subtus nitida, poctorc abdomineque piceis, tibiis 
(basi excepfca), tarsis antennisque (bis basi cxcoptis) nigris; 
thoraee granuloso, suborebre, eridenter punetato, lateribus fere 
rectis, a baai ad apicom oonvergentibus; elytris fortiter, sat 
orebre punctatis, interstitiis minute punotatis. 

Long. 4 lin. 

Hath. Port Natal. 

Head coarsely rugose-punctate; cncarpm transverse-qua¬ 
drate, contiguous, bounded above by a deep transverse depres¬ 
sion j carina raised, wedge-shaped, its apex acuminate, its lower 
extremity terminating on a strongly raised transverse ridge, 
which extends entirely across the lower portion of the clypeus: 
antennae filiform, the three lower joints, together with the basal 
half of the fourth, fulvous, the rest black. Thorax more than 
twice as broad as long; sides nearly straight, obliquely con¬ 
verging from base to apex, the anterior angles submucronate; 
basal margin very obtusely rounded, sinuate on either side near 
the .outer angle, the latter slightly produced, very acute; disk 
granulose, distinctly but not coarsely punctured ; median line 
with a faint longitudinal groove; lateral border broad, reflexed, 
its surface irregular. Scutellum trigonate, smooth, impunc- 
tate. Elytra broader than the thorax, broadly oblong-ovate, 
convex, coarsely punctured, the interspaces nitmous, impressed 
with minute punctures. Hinder femora strongly thickened. 
Basal joint or hinder tarsus about equal in length to the se¬ 
cond ; claw-joint strongly inflated. 
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(Edionychis German, 

(E. late ovata, convexa, nigra, nitida, facie inter oculos, macuk 
utrinque ontennisque basi piceo-fulvis; thorace albido, fascia 
pone apieem, utrinque abbreviate nigra; elytris distinct©, «ub- 
fortitor, punctatis limbo exteriore, fascia raediana nec non sutura 
inter fasciam et apioem albidis. 

Long. 3f lin. 

Tied), Bahia. 

Head abort; vertex and front shining, immmetate; eftcarnce 
transverse-quadrate^ hounded above by a deep transverse ex¬ 
pression ; carina thickened, narrowly wedge-snaned, termina¬ 
ting anteriorly on a strongly raised transverse ridge; antennae 
filiform, three lower joints piceo-fulvous, the rest black, third 
nearly twice as long as the second,scarcely more than half the 
length of the fourth. Thorax nearly three times as broad as 
long; sides broadly margined, rounded and converging from 
base to apex, the anterior angles produced, mucronate: disk 
minutely punctured, lateral margin reflexed, concave. Scutel- 
lum trigonate, its apex rounded. Elytra broader than the 
thorax, moderately convex, the lateral margin rather broadly 
dilated; surface distinctly and rather deeply but not coarsely 
punctured, the interspaces between the punctures minutely 
punctured. Tarsi nigro-piceous ; basal joints of hinder tarsus 
equal in length to the second; claw-joint strongly dilated. 

The broadly oval form will at once distinguish this insect 
from any similarly coloured species. 

(Edionychis vpilota. 

(E. elongate-ovata. modice convexa, nitida, subtus nigra, prothoraco 
podibusque femoribus tihiisque apiee tarsisque nigris; 

«upra flftva, vertice antonnisque (his basi excoptis) nigris; thorace 
lateribus late explanatis, rotundatis, disco l»vi, fascia basali, 
utrinque abbroviata,nigra; seutello nigro; clytri* minute, crebro 
punctatis, utrinque maculis quatuor nigris, duabus ihfra basin 
transversirn positis, prima elongata super callum humeral©, se- 
cunda inter callum et suturam, subovata, tertia prop© medium, 
magna, transverse-quadratu, quartaque trigonata ante apioem 
positis. 

Long. 3 lin. 

Sab . Rio Janeiro. Collected by the late Mr. Squire. 

Head trigonate; encarpte subquadratc, contiguous, bounded 
above by a deep transverse groove; lower border of clypeus, 
labrum, jaws, and cheeks nigro-piceous; eyes black; antenna 
filiform, thira joint twice the length of the second, four lower 
joints fulvous, the rest black. Thorax twice as brood as long; 
sides straight and parallel from-the base to the middle, thence 
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obliquely rounded and converging to the apex* i|e latter pro* 
duced, thickened, subacute ; hinder angles acute, muwmate ; 
disk transversely convex, minutely punctured: lateral margin 
sroad, reflexed, its surface concave. ScutelW transverse, 
tubtngonate, its apex broadly rounded. Elytra broader than 
he thorax, oblong-ovate, above moderately convex, more 
coarsely punctured than the thorax, the punctures pale pice- 
Ous; lateral margin moderately dilated, slightly reflexed. 
Basal joint of hinder tarsus equal in length to the second. 

Di&onycha fenestrata. 

D. ©loagato-ovata, modice convexa, mtida, subtus fidva, poctore, 
abdomine femoribusque posticis nigris; supra nigra, antennis tho- 
raoeque fulvis, hoc tenuissime punctato, basi leviter tranavemm 
eulcato; ©lytns distinct© punctatis, utrinqu© plaga magna ob- 
longo-quadrata flava, modio fascia interrupts nigra notata, ornatis. 
Long. 3 lux. 

Hah Columbia. 

Head shining, impunctate; antenna* with the three lower 

{ ‘ornts stained above with piceous. Thorax nearly twice as 
>road as long; sides straight and nearly parallel, slightly 
bisinuate, the hinder angles produced, acute. Elytra narrowly 
oblong, distinctly punctured; each with a large oblong-qua¬ 
drate pale yellow patch, which extends from just before to 
some distance below the middle of the elytron, and fiom side 
to side nearly to the sutural and lateral margins; on its sur¬ 
face are several irregular black spots which form an interrupted 
transverse band across its middle. 

Syutena Oberthnri . 

8. elongata, modice convoxa, pallid© viridia, mtida, oculis mgr is, 
antennis extrorsum pallid© piceis; t horse© tenuiter punctate , 
©lytris thorace paullo latioribus, parallels, sat crebr© substriatnn 
punctatis, vitta suturali, pone medium abbreviata ©t utrinquo 
maculis tnbus, una super callum humeral©, oblonga, socunda 
prop© medium, trigonata, tertioque ante apieem aubrotundata, 
pioeis. 

Long. 3 Un. 

Hob. Matachin, Panama. Collected by Dr. O. Thicme, 
Vertex minutely and remotely punctured, front impressed 
in the middle with a small fovea; encarpce trigonate, con¬ 
tiguous ; eyes rotundate, black; apex of jaws nigro-piceous; 
antennas slender, filiform, more than three fourths the length 
of the body, the seven outer ioints pale piceous. Thorax 
one half broader than long; sides constricted and sinuate be¬ 
hind the middle, eonvereimr in front, the anterior amrUa 
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obtuse; surface finely punctured, impressed on either side at 
the base with an indistinct perpendicular groove ; placed trans¬ 
versely between these grooves are several faint ill-defined 
foveas. Elytra rather broader than the thorax; sides parallel; 
disk moderately convex, more strongly and closely punctured 
than the thorax, the punctures closely arranged in longitudinal 
striae; each elytron with a narrow sutural line, abbreviated 
below the middle, and three large spots on the disk, pieeotts: 
of these spots one, oblong, is placed on the humeral callus, the 
second, trigonate, lias its base on the junction of the outer 
margin with the disk, its apex extending nearly to the suture, 
and the third, subrotundate and subapical, is larger and better- 
defined than the two others; on the outer edge of the disk, 
connecting the two anterior spots, is a nearly obsolete longitu¬ 
dinal piceous line. 

The above description is drawn up from a single specimen, 
kindly sent me by M. Oberthur ; but it is more than probable 
that the piceous markings on the elytra vary in extent, and that 
some individuals may be found in which the elytra are piceous, 
with the outer limb and three spots on each elytron pale green. 

Prasonia ITaroldi. 

P. elongata, modieo convexa, suhtus cum scutello picea, prothoraoe 
prasino, capitc sordide fulvo, viridi tiucto, aiitennis oxtrorsum 
piceis; thorace levitcr rugulono, distinct** punctato, ante basin 
leviter transversim suleato, prasino, basi et apice flavo marginato; 
elytris thoraoe vix latioribim, ad apioem paullo atteuuatis, sat 
crebre punctatis, viridi-flavia, utrinque disco prasino suffuso, linea 
suturali alteraque marginoli, ante apicem abbreviate, piceis. 

Long. 3j lin. 

Hob. XWaguay. 

Head exsevted; vertex finely punctured; face swollen be¬ 
tween the eyes; enearpa^ pyriform, contiguous; l&brum 
shining black, narrowly edged with flavous; antennas about 
three fourths the length of the body, moderately robust, scarcely 
attenuated towards the apex. Thorax nearly twice as broad 
as long; sides rather broadly margined, straight and slightly 
diverging from the base to beyond the middle, thence rounded 
and converging to the apex, the hinder angles distinct, the 
anterior ones slightly produced, obtuse: upper surface mode¬ 
rately convex, impressed in front of the base with a transverse 
groove; surface finely rugulose, rather coarsely punctured: 
the colour is pale green, obsoletely bordered at base and apex 
with greenish yellow. Scutellum transverse, its apex broadly 
rounded. Elytra scarcely broader than the thorax, slightly 
attenuated towards the apex, convex, not depressed trans- 
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versely below the basilar space, from the base to beyond the 
middle faintly depressed longitudinally along the suture, more 
finely punctured tnan the thorax, greenish yellow; a large longi¬ 
tudinal patch on the disk of each elytron, covering nearly its 
whole surface, but attenuated at the base, pale green; each 
elytron with two narrow piceous lines, commencing at the base 
and abbreviated below tbe middle, one placed on the suture 
and the other on the lateral margin. 

The broad thorax gives this species an entirely different 
aspect to the typical form of the genus; but I cannot find any 
essential structural difference. 


Phygania dorsata. 

P. ovata, convexa, nigra, nitida; elytris fulvis, apice plagaque 
magna discoidali communi nigris, utrinque vittis elevatis tribus, 
basi et apice abbreviate, exteriors pone medium fracta et ramu- 
lum brevem introrsum omittente, instructis. 

Long. 3| lin. 

Mah. India, without precise locality, my collection ; Kasia 
hills, coll. Chapuis. 

Vertex smooth, impunctate ; encarpas subpyriform, contigu¬ 
ous ; carina narrow, elongate; antennae more than two thirds 
the length of the body, filiform, three or four lower joints 
piceous, the rest black. Thorax nearly twice as broad as 
long; sides broadly margined^ reflexed, rounded, converging 
towards the base, the anterior angles produced, thickened, 
obtuse; basal groove deeply impressed, terminated on either 
side by a deep fovea; disk smooth, impunctate. Elytra 
obloug-ovate, broader than the thorax, attenuated towards the 
apex, the latter subacute, slightly recurved; surface minutely 
punctured, each elytron with three longitudinal ribs; of 
these the outer one commences on the humeral callus, and 
extends three fourths the length of the elytron; the second 
commences just below and rather within the humeral callus, 
and runs parallel to the outer rib, terminating at about the 
same distance from the apex of the elytron, the third or inner 
one is placed on the line of junction between the inner and 
outer disks, and is much shorter than the two others, com¬ 
mencing considerably below the base* and terminating at a 
short distance below the middle; the outer rib below its 
middle is more or less distinctly interrupted, sending a short 
ill-defined ramus towards the intermediate rib; lastly, parallel 
to the suture at its apex is a raised longitudinal line 
commencing just before the middle of the disk and extend 
nearly to the black apex is a large common shield-sha 
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black patch, its anterior margin transversely truncate, and its 
hinder apex acuminate. 

Arsipoda Erich son i, 

A . elongato-ovata, convexa, nigra aut nigro-pieea, nifcida, thorace, 
pedibus antennarumque bnsi obscure ruiis; thorace sat crebre, 
subfortiter punctato, sulco basali integro, sat fortiter impresso; 
elytris cupreo fcinctis, fortiter punctuto-striatis, interetitiis obso¬ 
lete convcxiusculiK, leviter trannversira rugulosis, distincte punc- 
tatis. 

Far. A. thorace nigro-piceo. 

Long. 2 lin. 

Hah . Tasmania. The type in rny collection and that of* 
Dr. Chapuis; var. A in my own cabinet. 

Head impressed on either side above the eye with a few 
deep foveae; encarpse subquadrate, oblique, their inner angles 
contiguous; carina thickened, elongate ; antennae rather more 
than half the length of the body, filiform, the four lower joints 
obscure rufous, the rest nigro-piceous or entirely black. 
Thorax twice as broad as long; sides straight and nearly 
parallel from the base to the middle, thence obliquely con¬ 
verging to the apex, the anterior angles produced, thickened, 
obtuse, the hinder ones nearly rectangular; basal margin 
transversely truncate on either side, the median lobe produced, 
obtusely rounded ; upper surface rather closely punctured, 
more or less stained on the disk with piceous; basal groove 
deeply impressed, entire, bounded on either side by a perpen¬ 
dicular impression. Elytra narrowly oblong-ovate, rather 
broader than the thorax, coarsely punctate-striate, the inter¬ 
spaces faintly wrinkled, distinctly punctured. Hinder femora 
unarmed; hinder tibia} about equal in length to the femora, 
slightly curved and slightly sulcate on the upper edge; basal 
joint of all the tarsi dilated in the male. 

Myrcina spectabilis. 

M. late ovata, convexa, sordid© fulva, nitida, antenuis (basi pioea 
exoopta) scutelloque nigris ; thorace transverse, basi transvemm 
sulcato, sat fortiter punctato, sulco basali et utrinque macula 
subapicali nigris; elytris crebre punctatis, viridi-cyaneia, apioc 
fulvia. 

Mas antennis corpore paullo longioribus; femonhas intermodiis 
sat valde incrassatis, subtus ante apicem angulatis; tihiis anti- 
cis compressis, apice incurvatis et spina brevi eonica armatis. 

Foem. antennis corpore multo brerioribus; ftmoribus intermediia 
modico incrassatis. 

Long. 4£-6 lin. 

Hah . Madagascar. 
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Head exserted, perpendicular; face swollen between the eyes; 
carina raised, linear, and extending downwards on the surface 
of the trigonate clypeus in the form of a longitudinal ridge’; 
encafpea transverse, contiguous, separated from the front by a 
deep transverse groove; eyes distant, oval; antennae with the 
three lower joints pale meeous, the reRt black. Thorax twice 
as broad as long; sides reflexed, slightly rounded, nearly 
parallel, the. anterior angles produced, very obtuse; upper 
surface impressed at the base with a broad transverse groove, 
which extends on either side nearly to the lateral margin ; 
surface minutely granulose, coarsely punctured, the punctures 
crowded on the basal groove, more scattered over the disk. 
Scutellum trigonate. Elytra much broader than the thorax, 
convex, transversely excavated below the basilar space, the 
latter distinctly thickened, the humeral callus also thickened; 
surface closely and rather coarsely punctured, bright metallic 
green with a bluish tint, the apex fulvous. 

Much broader and more ovate than the other known 
species. 


To the Editors of the Annals and Magazine of Natural History. 

XXVI .—On the Nauplius and Pupa Stage of Suctoria. 

By Prof. Alfred uiakd.' 

Gentlemen.— 

In the July number of the 1 Annals ’ Mr. C. Spence Bate 
published an interesting paper u On the Nauplius Stage of 
Prawns.” In this he attempts to prove that the Nauplius 
described by Fritz Mtiller as belonging to Penam cannot be 
the young of any prawn, but appears to be the larva of a 
Scluzopod more or less related to Euphansia , or of one of 
the Suctorian parasites. 

As far as MetschnikofTs observations enable us to decide, 
the Nauplius stage is, in fact, the earliest form of the larval 
condition of Euphausia . whilst most of the Sehizopods (the 
Mgm group for example) present a condensed development. 
It may be also fairly assumed that this important Nauplius 
stage may be more frequent amongst the Schizopods than 
amongst the prawns, the latter occupying a higher rank in the 
class and offering a Mysis stage in their ontogenic evolution. 

1 cannot, however, admit that the opinion suggested by Mr. 
Spence Bate, viz. that Mtllleris lame belong to a Schizopod, is 
established on solid observations or on serious arguments^ but 
1 am absolutely sure this Nauplius cannot be related to any 
form of the Suctoria, Lilljeborg and Anderson have long ago 

Ann . & Mag . N. Hist . Ser. 5. Vol. ii. 10 
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suspected the presence of the male organs of Suctoria. In 
1873 I myself described the testes and the spermato- 
zoids of Sacculina and Peltogaster *. I have thus been much 
surprised on reading that an accurate observer and distin¬ 
guished carcinologist like Spence Bale still asks, (i Of 
what form is the male of Suctoria? and when does the 
female become impregnated?” I was equally astonished at 
the following:—“ What do we know of the development of 
Sacculina , Cleistosoma , Peltogaster , or any of the parasitic 
Suctoria? or as to what changes these undergo after the 
Nauplius stage before they attach themselves as parasites to 
other Crustacea?” for in my previous papers I made known 
the numerous and rapid transformations undergone by the 
embryo of Suctoria after its hatching and before fixing itself. 
I even mentioned that I had been led to such researches by 
the difficulty, pointed out by Mr. Spence Bate, of preserving 
the life of these delicate creatures. 

1 regard as highly characteristic of the Nauplius of Suc¬ 
toria and generally of Cirrepdia, the presence of two frontal 
horns into which open the deferent canals of two enormous 

f lands. 1 know from verbal communication that Professor 
iacaze-Duthiers did not find these horns in 11 the embryo of 
Laura , which 1 look upon not as a species of Crustacea but 
as a real type of Suctoria. But I know from experience that 
in some species of Peltogaster they can only be found after 
careful examination ; and I am convinced that, attention being 
directed to that point, they will be found in the embryo of 
Laura . 

Semper and Rossman described, long before Dr. Power, 
some species of Suctoria in which the embryo seems to hatch 
with the pupa-form of Cirripedia. I say seems ; for, in spite of 
the denials of Prof. Semper, I am not yet fully convinced, on 
account of the rapidity of the first changes of these embryos, 
that the transformation of the Nauplius into the Oypris stage 
is not effected inBide the incubatory Bac. There may, however, 
possibly be in those cases a condensed embryology, as I have 
myself shown in the most different groups, and, tor example, 
in the Tunicata. Anyhow the embryo of Suctoria never 
acquires a higher form than this Cypris stage, which in no 
wise resembles the figures drawn by F. Mtiller; and it is 
from this moment that the retrogressive metamorphosis begins. 

I am, Gentlemen, 

Yours obediently, 

Lilie, August 2,1878. ALFRED GlARD. 

• Comptes Rendus de l’Acaddmie des Bciencea, t. lxxvii. 1873, p. 94R: 
C. R. t. Ixxix. 6 et 27 juillet 1874; Annals and Magasine of Natural 
History, ser. 4, vol. xiv. pp. 381 and 388. 
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XXVII .—Studies on Fossil Sponaea. —II. Lithixtuhv. 

By Kart, Alfred Zittel. 

[Continued from p. ] 

Attempt at a Classification of the Lithistida*. 

Aft to the position of the Lithistidce with respect to the 
other sponges, the opinions of zoologists are somewhat 
divergent. 

O. Schmidt ♦, in his last great memoir, grouns all sponges 
in four orders : the first contains the Uexactinellida*, with sex- 
radiate spicules ; the second includes the sponges with anchor¬ 
shaped spicules, or with spicules of the pyramidal type; the 
third those with uniaxial siliceous spicules and all forms desti¬ 
tute of spicules; and the fourth the Calcispongia*. 

In the second order we find the family Lithistidiv, together 
with the Geodinkhc, the Ancorinidte, and the fossil Vermiou- 
latos. That this last family (which, however, is only provi¬ 
sionally established) cannot be maintained, as it consists of 
the most discordant elements, I have already demonstrated 
elsewhere t* Consequently there remain for the second order 
only the former Oorticatas (Ucodinidai and Ancorinidte) and 
the Li this tula*. 

Wc find the Lithistidro in a similar position in the third 
edition of Claus’s 1 liandbuch der Zootogie.’ Claus places 
the Calcisjpongiae, as an equivalent group, opposite to all the 
other marine sponges (Fibrospongia). The Vibrospongia arc 
divided into twelve families, closed by the Ancorinidw, Geo¬ 
dimdse, Lithistida;, and Ilexactinellidie in the sequence stated. 
Here, therefore, we also find the Lithistida* in the immediate 
neighbourhood of the Geodinidie and Ancorinidao on the one 
hand, and of the Hexactinollida* on the other. 

A different and somewhat more complicated arrangement of 
the sponges has been proposed by II. Carter Of Carter’s 
eight orders, Carnosa, Ceratina, Psammonemata, Rhajphidone- 
xnata, Echinonemata, ilolorhaphidota, flexactinellida, and 
Calearea, the first five and a great uart of the sixth correspond 
to Oscar Schmidt’s third group. Each of the first five orders 
is subdivided into from two to four families, and those again 
into a great number of groups. 

The order Ilolorhaphidota is the most comprehensive of all. 
and is formed of constituents which ought hardly to be placed 

* Grundziigo oinor Spongionfauna des Atl. Geb. p. 80. 

t Btudien iiber fossil# Kpongien, i. p. 0; Ann. & Mag Nat. Hint, 
ssr. 4, vol, xx. p. 200. 

J Ann. & Mag. Nat. Hint. *m\4. vol. xvi ( 1870 ) pp, | ? 120,177. 

16* 
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iri very close connexion. Thus, among the five groups be¬ 
longing to it we find, on the one hand, the Renieriua, Suberi- 
tida, and Potamospongida (Spongilla ), with uniaxial spicules; 
and on the other, the Pachytragida and Pachastrellicfa, with 
tri- or quadriradiate siliceous elements. Under the Pachas- 
trellida the family Lithistina occurs as a section of the third 
rank. 

I confine myself to the mention of these three most recent 
classifications of the sponges, as I have already endeavoured 
to show how little warrant there is for the older opinion of 
Bowerbank, Gray, and Wyville Thomson, that the Lithistida* 
and liexactinellida} should be brought close together. 

In one point Oscar Schmidt, Claus, and Carter agree : they 
all place the Lithistida 1 close to the Geodinidje and Ancon- 
nkhe (Pachytragida*, Carter). But whilst Claus assigns to 
them the rank of a distinct order, they appear only as a family 
of an order in Oscar Schmidt’s arrangement, and by Carter 
they arc even degraded into a subsection (family) of the 
Pachas trellida. 

The agreement of the Lithistidae with the above-mentioned 
sponges consists in that the anchor-shaped surface-spicules of 
many Lithistid genera are deceptively like certain skeleton- 
spicules of the Ancoriniclm and Geodinidas. With this, how¬ 
ever, we have exhausted all that can be said in favour of the 
affinity of these latter sponges to the Lithistidae But if we 
consider that in the Lithistidse neither typical quadriradiates 
(as in Steletta ), nor octoradiates, nor siliceous steilules, or 
radiating siliceous spherules and siliceous disks are observed, 
it is clear that even in the free siliceous structures there is a 
considerable difference. This, however, becomes positively 
fundamental so soon as we take into consideration the true 
skeletal elements. No other order of sponges at present known 
possesses similar composite and multifariously branched sili¬ 
ceous corpuscles. Although a quadriradiate axial cross lies 
at the foundation of the Tetracladina, there nevertheless 
exists a profound difference between the quadriradiate stars of 
the Pachytragidae, in which the individual arms are straight 
and pointed, and the Lithistid corpuscles, which are more or 
less ramified at the ends. Moreover, as regards the peculiar 
union of the latter to form a generally intimately interlocking 
tissue, and the stony constitution of the whole sponge-body, 
we may perhaps find a certain analogy with this m the Hex- 
actinellidse, but certainly not in the other siliceous sponges* 
Finely, if we take into account the complicated canal-system 
and the external appearance of the Lithistidse, it is again only 
the Hexactinellidas among the siliceous sponges, and an ex* 
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tinct group of Calcispongi© which has still to be accurately 
characterized^ that can be compared with them. 

In conclusion, the geological distribution of the Lithistid© 
and the extraordinary constancy with which they have inhe¬ 
rited their skeletal characters from the earliest periods of the 
earth’s history, testifies to the high antiquity of the group, 
and against their origin from, or even near relationship to, the 
Pachytragid©, which I would regard rather as an aberrant 
ateral branch of the Lithistid©, if, indeed, any genetic con¬ 
nexion is to be assumed between them. 

All these circumstances induce me to regard the Lithistid© 
as a distinct order equivalent to the Hoxactinellid©, and 
taking its place in the system between the Pachytragid©, 
Geodimd©, and Ancorinid© on the one hand, and the IJexac- 
tinellid© om the other. 

A detailed classification of Lithistid© has not hitherto been 
attempted, as the few living genera did not show the necessity for 
any further subdivision, and with regard to the fossil forms as 
good as nothing has been known. Carter, in his classification 
which has already been repeatedly mentioned, certainly gives 
valuable hints towards a grouping of the living Lithistid©, 
and also indicates that the genus Corallistes ot Schmidt is 
composed of heterogeneous elements; but a systematic arrange¬ 
ment, or even a clearer characterization of the individual genera, 
was evidently not in the intention of the distinguished English 
spongologist. 

If we bring together the living and the far more numerous 
fossil forms, we soon see the undeniable necessity of a syste¬ 
matic arrangement of the very considerable material. As in 
the case of the Hexactinellid©, so here, T take into considera¬ 
tion, for the characterization of the larger groups, in the first 
place the characters of the true skeletal corpuscles, in the se¬ 
cond the surface-spicules, and in the third the external form. 
In accordance with these principles the Lithistid© may be 
divided into four families (Iihizomorina, Megamorina, Anomo- 
cladina, and Tetracladina), and those again in part into 
several sections. 

Revision and Key to the Determination of the Fossil and 
Living Ocnera of Lithistidas % 

Class SPONGIJE. 

Order Lithistid^, 0, Schmidt, 1870. 

Massive, stony, thick-walled, generally attached siliceous 
sponges of very various external form. Monozoic or polyzoic. 
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With central stomachal cavity or scattered oaeuk- Stpijiachal 
cavity sometimes replaced by vertical tubes.^^^flgfeiGJ-body 
composed of more or less distinctly quadriradiate <wM§alarly 
ramified skeletal elements, furnished at the ends of tli6H|knche8 
or throughout their whole length with nodular or rootMjjj^ pro- 
cesse8 ? intimately interlocked, but not soldered togetlflMr; and 
sometimes of these and of surface-spicules of quadriaxiaM^tmi- 
axial type. Tin*, surfacc-snicules either forked anchoratytfth a 
long shaft directed inwaras, or short-stemmed anchors with 
curved and sometimes nodular or branched dukes, or, lastly, 
uniaxial spicules of variable form and size. Besides these, in 
the sarcode, minute flesh-spicules of uniaxial type. 


Family 1. Rhizomorina. 

Skeletal corpuscles irregularly branched, beset witli shorter 
or longer, simple or composite root-like processes or nodular 
excrescences, with a simple or branched central canal. Skele¬ 
tal elements grouped together into confused fibres, or loosely 
interlocked with each other. Surface-structures frequently 
like those of the rest of the skeleton, hut uniaxial spicules and 
forked anchors are also present. 

A. Skeletal corpuscles moderately ramified, with a short, 
simple canal in the main stem ; loosely interlocked with each 
other (sec PL V111. fig. G). 

a. Sponge-body thick-walled, top-shaped, nodular, or basin¬ 
shaped, with vertical radial fissures, which are frequently 
furcate towards the outside, and into which run fine radial 
canals standing serially one above the other. 

Cnemuitasfruni, Zitt. (Jura). Top-shaped, nodular or basin-shaped, with 
small round canal-ostia on t lie radial fissures. 

CoraUidium , Zitt. (Jura). Top-shaped; surfaco coaled with epidermis 
up to the upper margin. 

b. Sponge-body basin-shaped, top-shaped, or laminiform. 
Radial canal-system very fine, indistinctly developed ; in the 
centre sometimes vertical canals. 

llyalotragm, Zitt. (Jura), .Busin-shaped or top-shaped; oscula on the 
inner surface : vertical canals present. 

Pyrgocfamia, Zitt. (Jura). Ihuun-sliapod; elevated oscula ou both sides; 
vertical canals in the centre. 

biseodrmnu, Zitt (Jura). Disciform : upper surface convex, frizzled, 
with a central cavity j lower surface with smooth epidermis. 
Ajpwtomolla, Zitr, (Jura), Laminiform ; upper surface with elevated 
oHcwln ; lower surface porous. 

Lembirfh, Zitt. (Jma). Laminiform, cylindrical, nodular; both sur- 
laces with margined oscula ; between them smooth epidermis. 
Untychonw, Zitt. (Jura). Laminiform : both surfaces with fine pores. 
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corpuscles strongly branched, with a rather 
canal, often interlocked to form fibre-like 

iponge-body nodular or branched, without a distinct 
lystem. Surface with scattered oscula, which are some- 
pit-like, sometimes radiate, or sometimes only with fine 

f m, Zitt. (Cretaceous). Nodular or branched, without oscula. 

oha } Zitt, (Cretaceous). Nodular, with scattered, radiate or large 
trlike oscula. 

h . Sponge-body basin-shaped, cup-shaped, ear-shaped, or 
laminiform. Wall with oscula or nores on one or both sur¬ 
faces ; from these simple or slightly ramified and generally 
curved canals penetrate perpendicularly into the wall, but do 
not traverse it. Surface-spicules, when present, like the skele¬ 
tal elemeuts, or forked anchors, sometimes also anchors with 
recurved prongs. Uniaxial spicules are also generally present 
in abundance. 

ChomUa y r /.\tt. ((^iotacoous). Cup- or basin-shaped; both surfaces fur¬ 
nished with pores. 

!Seli$cothon^ Zitt. (Cretaceous). 1 Win-, cup-, or plate-shaped ; wall 
consisting of vertical lamimo ; on the rauiul canals of the inner sur¬ 
face there are small oscula. 

Chmmdopora , Lamx (Cretaceous). Cup-ulmped, stalked,with a branched 
root; inner surface with scattered impressed oscula ; stem with ver¬ 
tical tubes; skeletal corpuscles rather large, knobby. 

Arufetcula, Cart, (Recent). Thin, incrusting; surface with pores and 
tine furrows. 

Cwalliste*, Schrn (Recent). Cup- or basin-slmned, or cunod discoid, 
oscula on the inner surface ; surface anored w r ith a coat of forked 
anchors. 

MHcrttphymia^ Pom. (Recent). Fan-shaped, undulately folded; upper 
surface with oscula; under surface porous. Surfaee-spiculcs of the 
under surface eurvtMl anchors with short incrassate prongs; of 
the upper surface smooth, irregularly branched corpuscles of small 
size. 

Macmdrcww , Gray (Recent). Vase-shaped or clavato. tuner surface 
with warty oscula. Surfocc-spieulos consisting of a short shaft and 
three branched, finely divided, and curved arms. Flesh-spicules uni¬ 
axial, pointed at both ends. 

Arnica, Cart, (Recent). Vaae-sliapod, stalked. Warty oscula on the 
inner surface. Skeletal corpuscles small. JVlain blanches smooth, 
strongly branched at the ends. Surface-structures resembling the 
skeletal elements. 

Leiadermatiwn, Hchin. (Recent). Liko Ason'ca, but the prominent 
oscula on the outside. 

Vermculma, Zitt. (Cretaceous). Basin-, cup-, or oar-ahaped or larnini- 
form. Inner (upper) surface with prominent wiu ty oscula. Sur¬ 
face-elements like those of the skeleton, 

Amphithclion^ Zitt. (Jura, Cretaceous). Like Virrucuhna, but with 
warty oscula on both surfaces. 
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c. Sponge-body massive, cylindrical; vertex convex^un- 
cate, or depressed. In the interior vertical tubes, eitber^m- 
tered or grouped in bundles. Radial canals simple, radi^Bg 
from the centre towards the periphery. W 

titichophjma, Pom. (Cretaceous). Vertex convex, with scattered ww 
o*cula, connected with vortical tubes. ^ 

Jereica , Zitt. (Cretaceous). Vertex truncate or depressed, w ith a bulHk 
of vertical tubes in the middle. Ty 

Pomelia, Zitt. (Miocene, Recent). Ciiivate; vertex convex, with nume¬ 
rous fine vertical tubes opening into a small depression ; at the 
^ides also isolated pits furnished with tubes. Surface finely porous. 

(I, Sponge-body cylindrical, trochitbrm, or globular, thick- 
walled, with a simple central cavity. Oblique, capillary, per¬ 
forating, and sometimes also coarser radial canals opening mto 
the stomachal cavity. 

Cctfacorypha, Zitt. (Cretaceous). Globular or trocliiforra. Stomachal 
cuutv shallow ; only fine radial canals. 

SrytnHn , Zitt. (Cretaceous). Cylindrical. Stomachal cavity reaching to 
the base; besides the tino radial canals there are coarser one® 
opening into the stomachal cavity. , 

Pachinion , Zitt. (Cretaceous). Cylindrical. Stomachal cavity wide, 
deep ; skeletal elements knobby, very large , surface-corpusclee small, 
fine, branched. 

6 Hachi/ftpotu/ia, Zitt. (Cretaceous) Cylindrical. Stomachal cavity sim¬ 
ple, tubulin , win face with conical tubercles 


Family 2. Megamorma. 

Skeletal elements large, elongated, smooth, curved, irre¬ 
gularly branched, or only forked at the ends, with a simple 
axial canal, loosely interlocked with each other (PL VIII. 
figs. 3& 4). Among them sometimes smaller skeletal cor¬ 
puscles of iihizomoritie type. Surface-spicule* uniaxial or 
forked anchors. 

MegaUthixtn, Zitt. (Juia). Cylindrical or basin-shaped, with simple 
central cavity. In the surface-layer numerous bacillar spicules and 
a few forked anchors. 

Doryderma , Zitt. (Cretaceous). Cylindrical or branched, with a bundle 
of vertical tubes in the centre. Surface meshed; in the meshee there 
are tufts of short-toothed forked anchors with very long shafts 
turned inwards. 

Lyidium, Schim (Recent). Basin-shaped ; on both surfaces with ostia 
of coarse simple canals. Skeletal elements branched, smooth, with 
thickened ends. Surface-spicides uniaxial. 

Carttrella , Zitt. (Cretaceous). Cylindrical, much elongated, with tra¬ 
versing vertical tubes. Skeletal elements very long, very sparsely 
branched.4 ‘ 

Jw) haphmia, Zitt. (Cretaceous). Cylindrical, with a wide central cavity. 
Skeletal elements spiculifonn, only slightly forked or thickened at 
the ends. 
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Httoroitinia, Zitt. (Cretaceous). Vase-like, stalked, with branched roots. 

„ 4Vali on both surfaces with ostia and radial canals. Skeleton con¬ 
sisting partly of large branched megoruorine, and partly of smaller 
knobby rhizomorine elements. 

Family 3. Anomocladina. 

Skeletal elements consisting of four or more smooth arms 
meeting in a thickened centre ; arms forked at the end 
(PI. VIII. fig. 5). Bacillar spicules arc also present in great 
abundance. 

Melondla , Zitt. (Jura). Globular or pyriform, with wide central cavity, 
into which arched canals open. Oblique radial canals running up¬ 
wards and outwards from the centre arc also present. Base with 
siliceous epidermis. 

Cylindrtmhfmay Zitt (Jura). Cylindrical, with wide central cavity, 
ilaaiai canids horizontal. 

Leeanella, Zitt. (Jura). Basin-shaped, thin-walled Canal-system ab¬ 
sent. 

Afmtoma, Zitt. (Jura) Nodular, with warty elections;' surface with 
fine pores. 


Family 4. Tetr&cladina. 

Skeletal elements quadriradiate, the four arms branched or 
thickened at the ends, with four axial canals meeting at angles 
of 120° (PI. VIII. fig. 1). Surface-spicules generally present 
in abundance (forked anchors, lobatc or entire siliceous disks, 
and bacillar spicules). 

a. Sponge-oody hemispherical to troehiform, not adherent. 
Base coated with a wrinkled siliceous membrane. Skeletal 
elements indistinctly quadriradiate, the smooth arms strongly 
branched at the ends. Stomachal cavity simple, with ostia 
of curved canals j besides these, radial canals obliquely diiectod 
outwards. 

Aufocopium, Oswald (Silurian). 

h. Sponge-body cylindrical, pyriform, globular, rarely 
basin-shaped, simple or branched. Skeletal elements with 
four equal, smooth, rarely somewhat knobby arms, ramified 
at the ends. Surface with forked anchors ana uniaxial 
spicules. 

PhymattUa, Zitt. (Cretaceous). Cylindrical, with nodular excrescences. 
Central cavity wide, Radial canals horizontal. 

Aulajwia, Zitt (urataceou*). Elongate, pyriform, massive. Surface 
with longitudinal furrows, in which radial canals open. Root with 
distorted elongated skeletal elements (PL VIII. fig. 2). 

Co#fopegma, Zitt. (Cretaceous). Basin-shaped, with wide central cavity. 
Surface with forked anchors, 

Ttwhytycoti, Zitt, (Cretaceous). Fig-shaped, with tubular stomachal 
cavity. Surface with conical w arts. Radial canals horizontal. 
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Siphonia , Park. (Cretaceous). Fig-shaped or pyriform, stalked. Central 
cavity wide ? with ostia of bent radial canals. There are also canals 
running 1 obliquely from within outwards. 

Jerecij Lainx. (Cretaceous). Like Siphonia , but with a bundle of vertical 
tubes, the ostia of which open at the vertex. 

Neltmihia , Pom. (Cretaceous). Olavate. Vertex with the ostia of short 
vertical tubes. Sides with impressions in which canals open. 

?Mar(/ino»jxm(pa f D’Orb. (Cretaceous). Cup-shaped, atalked. Wall 
traversed by vertical tubes. 

l'olnj?rm, From, (Cretaceous^. Tufted. All individuals traversed by 
tubular canals. Surface coated with a siliceous skin consisting of 
small branched iithistid corpuscles. 

Arirocladm, Zitt. (Cretaceous). Simple or branched, cylindrical, massive. 
Oscula scattered, in connexion with tubular canals. 

Culymmaliruiy Zitt. (Cretaceous), Branched or simple. The individuals 
trochiforw, with simple stomachal cavity. Surface rough, com¬ 
pletely coated with a siliceous skin in which forked anchors lie. 

Thcamphania, Zitt. (Cretaceous), Simple or polyzoic. Individuals 
trochiforra. Vertex with an impressed pit, in which are the 
ojienings of vertical tubes. Base and a part of the sides coated with 
siliceous skin. 

Turvniu , Mich. (Cretaceous). Irregular, nodular. Upper surface convex 
or conical, rough, with longitudinal furrows. In the interior scat¬ 
tered vertical tubes. Base w ith a siliceous skin, in which are forked 
anchors. 


c. Skeletal elements quadriradiatc, strongly branched at 
the ends. In the surface short-shafted forked anchors with 
curved prongs, or with lobate or round, short-stalked siliceous 
disks. 

TheoneUa, Oray (Cretaceous and Recent). Cup-shaped. Outer surface 
porous; inner surface with numerous not prominent oscula. Anchors 
of the surface with curved forked prongs. 

Dimulennia , Bocago (Cretaceous and Recent). Cup-shaped. Surface 
with entire-niarginod rounded siliceous disks. 

Knliapm , Bow. (Recent). Incrusting, thin, without oscula. Surface 
with toothed, multilobate, short-stalked, siliceous disks. 
lihacodiscula , Zitt. (Cretaceous and Recent). Clavate, nodular, cylindri¬ 
cal or cup-shaped. Surface with lobate, short-stalked, siliceous 
disks. 

Hhapadini(t } Zitt. (Cretaceous), Basin-shaped or laminar. Surface with 
furrow-canals. Covoring layer consisting of lobate, short-stalked, 
siliceous disks and bacillar spicules. 

d. Skeletal elements large, ouadriradiate, knobby, with the 
ends either very slightly branched or merely thickened. 

IVinthowlla, Zitt. (Cretaceous). Globular or nodular, Burfaco with 
lame, tile-like, entire-margined or lobate silicoous disks. 

Spom/odiscm, Zitt. (Cretaceous). Disciform. Upper surface with ra¬ 
diating ribs. Canal-system wanting. 

In this classification, with a few exceptions, only such gejiera 
are accepted an I have myself examined microscopically. I 
have leit out of consideration a number of the genera of 
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Billings, Courtiller, Pomel, &c., because the extant descrip¬ 
tions and figures furnish no information as to the minuter 
structural characters. 

The Silurian genus Aulocopium presents some difficulties. 
Its skeletal elements are of indifferent type : in many respects 
they resemble those of the Tetracladina; but their irregularity 
approximates them equally to Anomoeladitia, and even to 
certain Rhizomorina. This is a significant hint as to the 
history of the development of the Lithistid stem. In the 
Silurian formation the different groups appear not to have 
yet acquired the differentiation which they show later on; 
the characters which subsequently divided themselves be¬ 
tween the individual families are in part still united in the 
old collective type. 

The Anomocladina also occupy a similar position. They 
show affinities in all directions; but it is impossible for the 
present to bring them into genetic connexion with any other 
group of Lithistidu'. 

The other groups, Rhizomorina, Megamorina, and Tetra¬ 
cladina, may be with great certainty distinguished from one 
another by their microstrueture, as a glance at the Tables 
shows. The J urassic Rhizomorina, in their short, simple, axial 
canal, present a remarkable difference from the Cretaceous and 
recent representatives of this group. All the Jurassic genera 
of Ilhizomorina possess very similar skeletal corpuscles; so 
that the nature of the skeleton alone does not suffice to cha¬ 
racterize the genera. Mu tat is mutandis this applies also to 
the Cretaceous Tetracladina and Ilhizomorina. 

Habitat and Distribution of the Recent Lit hist idu\ 

The circumstance that the first recent form belonging to the 
Litliistidas [Macandrewia azorica , Gray) was described in 
1859, proves sufficiently that these sponges are hot to be 
reckoned among the easily accessible inhabitants of our sea- 
coasts. In fact nearly all the species at present known have 
been brought up from the ocean by the dredge; and the few 
data as to their bathymetrical distribution, for which we are 
indebted to 0. Schmidt and Carter, woulu indicate that the 
Lithistidee dwell between 75 and 374 fathoms, and frequently 
occur associated with Hexactinellidee. The following Table 
contains the extant information as to their geographical and 
bathymetrical distribution *. 

• The species marked with an * arc those which I have had tho oppor¬ 
tunity of examining in nature. 1 
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Species. 


Habitat. 


A. Rhizomoiuna. 


Depth in 
fatnoms. 


Authority. 


•Coral listos Bowerbanki, Johnat. } 
sp, ( C. typos , O. Sehm,). 

•Oorollistcs Masoni, /?otr.,fip. ( l)ac - 
tytonify.) Masoni, Bow.). 

•Coralliatea microtuberculfttus, 
Schm. 

•Oorallifttog elegantior, Schm . 

•-. noli-tangcre, Schm . 

Ilctorophyiniu. (i )acty localyx) 

heteroformia (Vat., sp.), Bow. 

•Macandrowia azorica, Gray .... 


•-(CoraiUflioa) ciavatella, 

Schm. 

•Pomelia Schmidti, Zitt . 

•Azorica Pfeiffcras, Cart . 

-(CorallisteH) borealis, Cart.., 

sp. 

•Leiodermatium lynceum, Schm. 

-ramosum, Schm . 

•Arabescula parasitica, Cart. 

B. Mega mo rina. 


Madeira, Cape St. 
Vincent, West 
Indies; Florida. 

Madeira. 

St. lago, Cape 

' Verd. 

[Portugal. 

(Portugal, St. tago. 

Shanglitti. 

Azores; Faro© Is¬ 
lands ; St. Vin¬ 
cent, W. Indies. 

Florida. 

Florida. 

Madeira, St. Vin¬ 
cent. 

Faroe Islands. 

I 

Portugal. 

Florida. 

Eng. Channel,Sey- 

i ctiellea. 


fLyidium torquilla, Schm. . . . Cuba. 


75-374'Carter. 
152~228jO. Schmidt 

P 
P 


P 

P 

75-374 


152-270 

p 

75^374 


? 

125 

P 


270 


Carter. 
jO. Schmidt. 
Carter. 

|0. Schmidt. 
0. Schmidt. 


C. Tktiucladina, I 

•Theonella Swinhoei, Gray .'Formosa. | p 

* -(Dactvlocalyx) Pratti, Bow. (East Indies. j ? 

♦ -ferrugineft, Each .j P 1 p 

Rhacodiflcula asteroidos, Cart. sp. .Florida. j 152-270 

( CoraUtst.es polydiscus, Schm.! 
non Bow*). J 

•Rhacodificula, sp., nov.j Philippines. 

•Kaliansis cidaris, Bow .Pacific. 

•Discoaermia polydisctis, Boc ., sp.'Portugal, St. Iago, 
(Dactylocalyx polydiscus , Bow.). I St/Vincent. 


P 

P 

75 374 


I i 

jo. Schmidt] 


Carter. 

Carter. 


Phyletic Development . 

From the mode of life of the existing Lithistidm we may 
fairlv conclude that their fossil ancestors also preferred to 
dwell in moderately deep water. The fossil Lithistid®, espe¬ 
cially in the Upper Jura, and here and there also in the Upper 
Cretaceous, are very frequently accompanied by numerous 
hexactmellidm; but there are localities («. g. the Chalk of 
Touraine, Normandy, and Yorkshire) where the Lithistid® 
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occur in great quantities, and the Hexactinellid® only very 
sparingly. This indicates that the conditions of existence of 
tne two sponge-groups were similar but not identical. In 
general the living Lithistidae appear never to occur at such 

S eat depths as the Hexactinemd®. Deposits in which the 
tter predominate must therefore have been formed in deeper 
water than the formations which abound in Lithistidse. 

In decidedly littoral deposits we know scarcely any Litliis- 
tidrn; and this circumstance may chiefly serve to explain the 
evidently very imperfect materials in our palaeontological 
museums. They are limited to isolated deposits, widely sepa- 
rated both in space and time, and each as a rule containing 
a different sponge-fauna from those of the earlier- or later- 
formed strata. We cannot demonstrate any constant and gradual 
evolution of the fossil Litliistidse ; nay, even the passage of 
a genus, to sav nothing of a species, from one formation 
into a later one can hardly l>e proved. 

The Palaeozoic formations have hitherto furnished only a 
ftingle well-defined genus* (Avlocopium). 

f know of no Lithistidte from the Trias and Lias; but I 
have found a Melonella and a species of Cnemidiastrum in the 
Hohenegger collection from the Brown Jura of the Cracow 
district. 

The Lithistidae are remarkably numerous, especially in indi¬ 
viduals, in the Sponge-limestones of the White Jura. Here 
the genera Cnemi<Vastrum ) lfyalotragoa , Platychonia . and 
Cylindrovhyma especially predominate. Leiodordla y Episto - 
mella } JPyrgochonia , Discostroma , Megalithista , Lecanella , 
Mastosia, and Melonella occur more isolatedly. In the Lower 
White Jura they occur in moderate numbers along with the 
Hexactinellidie which there predominate; but theii chief de¬ 
velopment only appears in the White Jura l> in which the 
Hexactinellid® are. rather more scanty. In the older horizons 
of the Cretaceous formation the Lithistid® are not entirely 
deficient, but they occur only as rarities. On the other hand, 
the Cenomanian is the home of numerous species of Siphoniap 
Jerea 1 Slidwphyma, Chonella , Verruculina , and Ampktthefion . 
Celebrated localities are the Greensands of Blackdown and 
Haldon, the Glauconitic Chalk of Normandy and Touraine, 
and the Lower Plftner of North Germany, Saxony, Bohemia, 
and Bavaria, 

* Possibly the insufficiently described genera Aulocopma* CakUhiutn, 
and JS mjx/nma of Billings also belong to the Lithistid®. The Silurian 
genera Ardkmooyathu* and Trachium of Billings require to be micro¬ 
scopically examined in order to ascertain whether they are really to be 
referred to the Hexactinellid®. 
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The climax of their development is attained by the Lithis- 
tidm in the Upper Cretaceous. In Totirainc and Normandy, 
in Yorkshire, and in some districts of North Germany (on the 
Sutmerberg, near Ahlten, Linden, Boimtsdorf, Jlsenburg, 
Dbhrnten, and Salzgitten) the multiplicity of forms of Lithis¬ 
tid® is absolutely astonishing. The genera Chomlla , Belts- 
cothon , Chemndopora , Verruculina y Amphithelion , Bohdinm , 
Astrobulia , Sticnophyma , Jereica , (\rlocorypha y Scytalia ) 
Pachiniorif Doryderrna , Isorhaphinia , PhymateUa , CaHgpegma y 
Tmvhysycon , Jerea, Polyjerea , Astrocladia , Turonia, linaga- 
diniaj Ptinfhosella, Spongodiscus , &e. have liere either their 
exclusive or their principal habitat. It is remarkable that the 
Cretaceous formation has not a single genus in common with 
the Jura. 

On quitting the Cretaceous formation there are in Northern 
Europe only a few isolated fragments of Lithistida 1 (c. < 7 . in 
the Eocene sands of Brussels) ; but 011 the other hand, in the 
province of Oran, in Algeria, Pomel has discovered and de¬ 
scribed a remarkably rich Miocene Lithistid fauna. Unfor¬ 
tunately 1 have had no materials from this region at my 
disposal; and as Pomel’s descriptions and figures relate only 
to the external form and the canal-system, but take little 
notice of the finer structural characters, I mast for the pre¬ 
sent refrain from giving an opinion upon most of the genera. 
In general habit, however, the Lithistid fauna from the 
Miocene of Oran appears to be at least as nearly allied to the 
existing forms as to those of the Cretaceous formation. Among 
the numerous species of the genera ti'ytophymia, Pkurophymia y 
and Cnemaulax a closer examination may show representa¬ 
tives of Corallistes , Macandrevria y and Azorim ; on the other 
hand, the genera Jereojms , Jrrea y A Homer a y Meta y & c., which 
are exceedingly numerous in individuals, seem rather to indi¬ 
cate Cretaceous predecessors. To rny regret I have found 
myself compelled to ignore most of Pomel’s genera in the 
special part of this memoir, as a definitive arrangement of 
♦them in the system will be possible only when their structural 
characters have been carefully investigated. 

The following Table gives a summary representation of 
the historical sequence of the Lithistid®, and, at the same 
time, some indications of the mode in which their phyletic 
evolution may be conceived. For the present, with our imper¬ 
fect knowledge both of the fossil ana living Lithistid®, the 
establishment of complete series of forms, or even the con¬ 
struction of a genealogical tree, is no more to be thought of 
than in the case of the llexactinellida*. 
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XXVIII .—Preliminary Notices of Deep-Sea Fishes collected 
during the Voyage of ILM.S. 1 Challenger / By Dr. ALBERT 
GOntiier, F.R.S., Keeper of the Zoological Department, 
British Museum. 


[Continued from p. 187.] 

Bathylagus, g. n. Halmonid. 

Body oblong, compressed, covered with thin deciduous 
scales of moderate size. No phosphorescent organs. Head 
short, rather compressed, with thin membranaceous bones. 
Mouth very narrow, transverse, anterior; the margin of the 
upper jaw is formed by the intermaxillary and maxillary, 
wriich is very short, dilated. Teeth in the intermaxillary 
rudimentary; those of the lower jaw extremely small, im¬ 
planted on the edge of the bone, forming a minute serrature ; 
a series of minute tcetli across the vomer and along the pala¬ 
tine. Eye very large. Pectoral and ventral fins developed ; 
the latter seven-rayed and inserted opposite to the dorsal, at 
considerable distance from the pectoral. Dorsal fin in the 
middle of the length of the body ; adipose fin small, not very 
far from the caudal. Anal fin of moderate length or many- 
rayed. Gill-opening narrowed, commencing opposite to the 
root of the pectoral, and extending across the isthmus, the 
gill-membranes being united and not attached to the isthmus. 
Gill-rakers lanceolate, rather long; gills small; pseudo¬ 
branch iai well developed. 

Bathylagus antarctic us. 

I). 10. A. 22. 

The length of the head is nearly two ninths of the total 
(without caudal) ; the eye one half of the length of the head. 

Antarctic, 1950 fathoms. 

Bathylagus at Ian tints. 

D. 9. A. 13. 

The length of the head is two ninths of the total (without 
caudal) ; the eye one half of the length of the head. 

South Atlantic, 2040 fathoms. 

Alepocephalus niger. 

I). 21. A. 27. 

Scales small. The length of the head is one third of the 
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total (without caudal); snout projecting beyond. the mouth. 
Black. 

North of Australia, 1400 fathoms. 

Platytroctes, g. n. Alepocephalid. 

Body rather abbreviated, much compressed, and covered 
with small keeled scales. Mouth of moderate width; the 
maxillary and intermaxillary and mandible armed with a 
single series of small teeth. Palate smooth. Eye rather 
large. The dorsal and anal fins opposite to each other, on 
the tail, moderately long. Adipose fin none. Caudal forked. 
Pectoral small. Ventrals none. The humeral arch terminates 
in the middle of the chest in a long, projecting, acute spiue. 
Gill-opening wide; six branchiostegals, G ills very narrow; 

f )seudo-branchias present; gill-rakers long, lanceolate. Py- 
oric appendages rudimentary. 

Platytroctes apm. 

I). 18. A. 17. 

The height of the body is more than one third of the total 
length (without caudal); the diameter of the eye one third of 
the length of the head. The maxillary does not extend to 
below the middle of the eye. 

Mid Atlantic, 1500 fathoms. 

Bathytrootes, g. n. Alepocophalid. 

Body rather elongate, compressed, covered with scales of 
moderate size. Cleft of the mouth rather wide, the maxillary 
extending to below the middle of the large eye. Both inter¬ 
maxillary and maxillary armed with a series of minute teeth, 
as is also the mandible. Vomer and palatine bones with 
similar teeth. No teeth on the tongue. Eye very large. 
Dorsal and anal fins moderately long, the former behind the 
ventrals. Adipose fin none. Caudal forked. Gills very nar¬ 
row ; paeudo-br&nchiro present; gill-rakers long, lanceolate. 
Pyloric appendages in moderate number. Ova rather small. 

Bathytroctes microhpie. 

B. 7. D. 16. A. 17. V. 8 . L. lat. ca. 70. 

The maxillary extends to below the posterior third of the 
orbit. 

South-east off Cape St. Vincent, 1090 fathoms. 

Ann, A Mag . N. Hist. Ser. 5. Voh ii. 17 
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Bathytroctes rostratus. 

D. 20. A. 17. V. 9. L. lat. ca. 100. 

The maxillary reaches to below the hind margin of the 
orbit; intermaxillary terminating in front in a short projec- 
tion. 

Off Pernambuco, (575 fathoms. 

Xknodkrmichthyb, g. n. Alepocephalid. 

Body rather elongate, compressed, without true scales; 
the akin is rather tough, finely longitudinally wrinkled, with 
numerous nodules, regularly arranged; minute, rudimentary, 
scale-like productions are imbedded in the skin, especially on 
the trunk. Mouth very small, with feeble jaws, and rudimen¬ 
tary teeth in the intermaxillary and mandible and a few in 
the maxillary. Palate toothless. Dorsal and anal fins equal 
in length. Caudal forked. Gill-opening wide, but not much 
extending above the level of the pectoral fin. Gills well 
developed, with long gill-rakers. Pseudo-branchiae. 

Xenodermichthys nodulosus, 

I). 33. A. 33. P. 6. V. 5. 

The height of the body is nearly one seventh of the total 
length (without caudal); the length of the head two elevenths. 
Eye of moderate size, its diameter being more than the width 
of the interorbital space. Uniform black. 

South of Yeddo, 345 fathoms. 

Halosaurus macrochir . 

B. 12. I). 13. V. 10. P. 11-13. L. transv. 14/5* 

Snout moderately produced, its prajoral portion forming one 
third of its length. Eye rather small, one fourth of the post- 
ocular portion of the head, and one half of the width of the 
interovbital space. Maxillary reaching to the front margin of 
the eye. The length of the head is more than its distance 
from the root of the ventral, the origin of which is immediately 
before that of the dorsal. Pectoral fin with narrow base, very 
long, extending nearly to the root of the ventral. Scales of 
the lateral line larger than the others, each hidden in a pouch 
of black* skin, with a phosphorescent organ at its base. These 
large scales are continued for some length on the tail, and 
cover the base of the anal fin, which, like the dorsal, is covered 
in its basal half with small scales. 

Altantic, 1090 fathoms: and midway between Cape ot 
Good Hope and Kerguelen^ Land, 1375 fathoms. 
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Halosaurus rostratus. 

B. 9. D. 10. V. 9-10. L. transv. 13/8. 

The length of the head exceeds much tHfe height of the 
body. The snout very much produced, spatulate, its praeoral 
portion being more than one half its length. £ye*of moderate 
siae, its length being one third of the postocular portion of the 
head, and considerably less than the width of the interorbital 
space. Maxillary scarcely reaching the front margin of the 
eye. The length of the head equals its distance from the root 
of the ventral, which is nearly entirely situated before the 
dorsal. Nearly all the scales are lost: but some of the lateral 
line remain ; they are much larger than the other scales ; and 
on the tail, where the lateral line approaches the lower profile, 
these larger scales fill up all the space between the lateral line 
and the anal fin. 

Mid Atlantic, 2750 fathoms. ” • 

Nemichthys infans. 

Body much less elongate and eye much smaller than in 
N. scolopacea. Vent twice as distant from the root of the 
pectorals as is the latter from the eye. 

Mid Atlantic, 2500 fathoms. 

Cyema, g. n. Muramid. 

This genus is the type of a new group of Muramidae allied 
to the Nemichthyina , It combines the form of the snout of a 
Nemichthys with the soft short body of a Leptocephalus\ but 
the gill-openings are very narrow and close together on the 
abdominal surface. Vent in about the middle of the length 
of the body ; vertical fin well developed, confined to and sur¬ 
rounding the tail. Pectoral fins well developed. Eye very 
email. 

Cyema atrum. 

The cleft of the mouth extends backwards to the end of the 
head. Black. 

Pacific and Antarctic, 1500 and 1800 fathoms. 


XXIX* —On the Mode of Development of the Tentacles in the 
Oenm Hydra, By M. C. Mekeschkowsky. 

[Plate XIL] 

Ik my article on the new Hydroid Monobrachium parasitum* 
* Ann. & Mag, Nat, Hist, aer, 4, vol. xx, p. 220. 

17 * 
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I expressed the opinion that the fundamental number in the 
Hydroids (that is to say, the number which enters into the 
composition of all the other numbers) was not 4, but 2. I 
arrived at this # opinion not only because numbers such as 
6 , 10, 14, 22, &c., which are not formed by the number 4, are 
to be met with often enough among the Hydroida, but also 
because many facts which 1 had come across in literature or 
observed myself have shown me that the appearance and some¬ 
times the disappearance of organs in the Hydroida takes place 
in such a manner that they appear or disappear simultaneously 
two at a time. 

Thus in the Medusae belonging to Monobrachiurn pardsitum 
I observed in a very young stage only four germinative sacs, 
which afterwards increased to eight sacs. The division of the 
four sacs into eight takes place by the simultaneous division, 
first, of only two sacs opposite one another, subsequently the 
other two sacs alone also beginning to divide longitudinally*. 

In the following note it is my intention to give a description 
of my observations on the mode of production of the tentacles 
in Hydra vulgaris and //. oligactis. These observations were 
made in the spring of 1877 and 1878, and will serve to confirm 
my opinion as to the fundamental number in the Hydroida, 
and to establish a general law which governs the formation 
and the order of appearance of every organ in this class. 

In the ponds of the neighbourhood of >St. Petersburg Hydra 
vulgaris is met with very frequently during the whole of the 
summer season, and more rarely Hydra oligactis —distin¬ 
guished from the former by the form of the body, which is 
distinctly divided into a cylindrical body and a peduncle of 
much greater tenuity. 

in the month of May of the year 1877 I observed an ex¬ 
ample of the former species more than a centimetre in length 
in its normal uncontracted state, and furnished with seven 
long tentacles. Nearly in the middle of the body, but a little 
towards the base, this individual bore a whole colony of small 
Hydrm , buds in different stages of development, from indivi¬ 
duals almost completely developed to others which were only 
in the form of short protuberances or monticules. I have 
represented the individual in question in PL XII. fig. 1. There 
will be seen first a small protuberance (i.) of a cylindrical and 
slightly conical form, entirely destitute of all traces of tenta¬ 
cles. The next stage here seen is represented by the bud (II,), 
which is a little larger and shows slight traces of tentacles, 
but still only as two slight elevations (a and J) of the superior 

Loc eit. p. 228, pi vi. flga. 12-14. 
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margin of the bud; and what is especially remarkable is that 
these two elevations or protuberances are placed opposite one 
another. I have frequently observed the fijpt appearance of 
the tentacles in specimens quite recently fished out of the 
ponds, as also in artificial cultures in watch-glasses, following 
the proofs in one and the same individual; and"the business 
has always boon effected in the same manner. Observations 
made in June 1878 upon a specimen of Hytlra oligactis found 
in the same locality as the preceding species proved the same 
thing. I may therefore say with certainty:— 1 , that at the 
commencement only two tentacles appear at once ; and, 2 , that 
these two tentacles are placed opposite each other *. 

The next stage is that represented in PI. XTI. fig. 1 , ill. 
It will be observed that the first two tentacles (a and b) have 
become considerably elongated, and are equal in length to the 
body of the nursing-individual. Moicover there will be ob¬ 
served between the two tentacles and on one side only a very 
small protuberance (e), which represents the first indication of 
a third tentacle. In other specimens I have observed inter¬ 
mediate stages, in which the first two tentacles (a and b) had 
already attained a considerable length, while the third (r) had 
not yet appeared even in the form of a tubercle (PI. XII. fig. 2 ). 
This curious creature then reminds us most strikingly of a 
form described by Dr. T. Strethill Wrightf under the name 
of Atractylis bitentaculatu . which Ik* believed to be a mature 
organism. After what 1 have observed in Hydra 1 have no 
longer any doubt that we have in this Uydroid a similar case 
to that which is represented in fig. 2 ; that is to say, that 
Atractylis bitcntaculata is not an independent form, but only a 
voun^ flitage of development of some other Hydroid. This is 
likewise the ease with Atractylis quadritevtaculata of the same 
author^, which is also an embryonic form, although more 
advanced than the former. 

The stage following that with three tentacles (ill.) is the 
one represented in PL XII. fig. 3. This shows a young indivi- 

# *The first appearance of a tentacle does not differ in any way, except 
in atoo, from a very young bud still destitute of tentacles. Again, the 
first indications of a medusa are equally undistinguishuble from a very 
young individual or from a very young tentacle. This is why I have 
already (Ann. & Mag. Nat. Ilist, March 1878, pp. 250, 251) expressed 
the opinion that a tentacle is just m much an individual as the body of 
the hydranth or the manubrium of a medusa, but that, in consequence of 
the division of labour, the tentacle individual has been specially appro¬ 
priated to the procurement of food and to defence, whilst the body itself 
is Specially devoted to digestion. In short the hvdraoth is a colony, 
t Joum. Anftt. & Phys. i. p. 384, pi. xiv. li{?, 5; and also Hincks, Brit 


Hydr. p. 98. 


t Ijov. cit fig. 6. 
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dual of Hydra vulgaris with font tentacles. It will be seen 
that the tentacle c is a little longer than the tentacle d y which 
is explained by the fact that c appeared earlier than d, and 
consequently has had a longer time to grow. This difference 
can only be easily observed at first; later on, when the four 
tentacles have grown (fig. 1 , iv.), one can scarcely distinguish 
the tentacle c from d . But even much later one can still 
easily distinguish the first pair of tentacles from the second 
pair, which are shorter. It is true that generally each ten¬ 
tacle contracts independently of the other, so that it may 
happen that the tentacle a is more strongly contracted than c, 
and thus may even be the shorter of the two; but in this case 
it is easy to recognize the nature of the tentacle by its greater 
thickness. The individual iv. of fig. 1 had two long tenta¬ 
cles (a and b ), which measured in the un contracted state 
1*25 millim.; the other two were scarcely more than half this 
length, one being 0*65 and the other 0*68 millim. long. 

I have observed the mode of appearance of the tentacles 
many times in the two species; and I have no longer any 
doubt, 1 , that they do not appear together, but one immedi¬ 
ately after the other, and, 2 , that they arc arranged opposite 
each other and in the middle of the spaces between the first 
pair*. All these conclusions are not merely the results of the 
observation of different forms which I have had before me, 
but I have been able to follow them uninterruptedly upon the 
same individual. 

The fifth tentacle (PI. XII. fig. 4, e) appears, like the third, 
in the form of a tubercle placed between two other tentacles, 
and not followed by the sixth—which docs not make its appear¬ 
ance for some time, and, like all the others, appears on the side 
opposite and exactly facing the fifth. But wnat is especially 
remarkable is, that the appearance of the sixth tentacle is 
delayed much longer than that of the fourth {d) after the third, 
We have seen,in fact, that the fourth tentacle (d) appeared when 
the third (c) was still only a short cylindrical protuberance. 
The fifth tentacle (e), on the contrary, has time to become 
tolerably long and filiform before the sixth (/) make! its 
appearance. From all this it follows:— 1 , that the appear¬ 
ance of the sixth tentacle is much longer delayed than that 
of the fourth ; and, 2 , that the third pair is composed of two 
opposite tentacles, like the first two pairs. 

This curious mode of appearance of the tentacles in the 
genus Hydra is, so far as 1 know, peculiar to it, and does not 
occur elsewhere among the Hydroida, in which we observe 

The two pairs being arrauged so as to form a crow. 

+ 
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three type? of development, vis,:—1, Appearance in pairs; 
8 , appearance by four at a time j and, 3, appearance of ail the 
tentacles at once, as, for example, in Tuhularia . This excep¬ 
tional case would serve very well to explain the fact (which 
is also exceptional) that in Hydra we very often observe the 
number 7, which does not accord with the formula 2x», 
that in general characterizes all the Cmlenterata. In fact, 
if the sixth tentacle does not appear uutil long after the fifth, 
we may expect that in the following (fourth) pair of tentacles 
the seventh will appear earlier than the eighth, and that this 
last will be delayed much more than even the sixth. It is in 
this way that we find a variable number of tentacles in the 
different specie* of Hydra , sometimes six, sometimes seven, 
sometimes eight, or even more. It may well be supposed that 
the individual sometimes dies before having luiu time to 
acquire an eighth tentacle, and that then, having only seven, 
its formula would be (2 x n) — 1 or (2 x 4) -1 ; but from 
what we have seen I do not see why we should think that the 
^number of tentacles in Hydra is subject to such variations 
that it cannot be governed by any law. On the contrary, we 
see that chance has nothing to do with it, that a very vigorous 
and constant law governs the appearance of the tentacles, and 
that the mode of appearance belongs to the first type that we 
have just established (appearance by pairs), although here it 
may be more or less modified. 

From the diagrams below we may easily see the mode of 
appearance of the tentacles. 


c 
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Thus the appearance of the tentacles in Hydra occurs in the 
following order:—The first two tentacles appear at the same 
time and are arranged opposite to each other; the other 
tentacles also appear in pairs, and are also arranged opposite 
one another: but the second tentacle of each pair always 
appears later than the first; and this retardation is greater in 
the third pair than in the second, and still greater in the fourth 
pair. 

Taking into consideration all that has been said, I hope 
it will be seen that the genus Hydra, and especially Hydra 
oligacAis, is derived from the type which is represented by the 
formula 2 x 4, as I have indicated it in the genealogical table 
given in my article on Monobrachium *. 

A bud does not require a very long time for its develop¬ 
ment. The first tubercle of the individual increases in size 
very considerably in half an hour, and already develops two 
little tentacles. Tn about 20 hours this bud had four well* 
developed tentacles; and in 20 hours more there were already 
five tentacles. # 

In all this we may easily see that the facts are subjected to 
a general law, although, owing to the great complexity of the 
facts, the law does not strike one at once, and can only be 
ascertained by carefully studying the genesis of the animals. 
As a general conclusion we may admit that in Hydra each 
pair of opposite tentacles forms a system, and that these two 
tentacles are singularly connected in such a manner that the 
appearance of one tentacle is followed by that of another oppo¬ 
site to it. In this wc observe a sort of polarity between the 
two metameres—a fact the frequent occurrence of which 
among the Iiydroids I hope to prove some other time. 

EXPLANATION OF PLATE XII. 

Fig. 1. Hydra vulgaris. An adult individual with seven tentacles in a 
fully extended state; a little below the middle of the body it 
bears four buds or young individuals, namely r., a bud without 
ten tar lea; n ,a larger bud, furnished with two tentacles (a and b) 
in the form of tubercles, which have appeared simultaneously 
and are arranged opposite one another; in,,a still more advanced 
bud, the tentacles a and b being considerably enlarged, and the 
third tentacle (r) only presenting the form of a tubercle, without 
yet having the fourth tentacle opposite to it ; iv., a young indi¬ 
vidual with four tentacles, two longer (a and b ) and two others 
shorter, alec arranged opposite each other (> and d) f the four 
tentacles arranged so as to form a cross. The tentacle e t which 
appeared earlier (see in.), is a little longer than d. 

Fig, 2. A young individual of the same species, representing the same 
stage as %, 1, n., but in a more advanced state. First pair of 

* Ann. & Mag. Nat. Hist. ser. 4, \ol. xx. p. 227. 
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tentacles (a and ft) greatly developed, but not the smallest trace 
of a third tentacle, thun resembling Atractylis bitmtacuUUa , 
Wright. 

Fig. 3. A voting individual of the «ume species in an earlier stage than 
that represented in fig. 1, rv. The fourth tentacle (d) has just 
appeared, while the third, opposite to it, is already tolerably 
long: a and b are the first pair of tentacles. 

Fig. 4. Hydra aligactw. A jounjf individual still attached to the parent 
and Already furnished with five tentacles: a and ft first pair ; 
c and d second pair; c, fifth tentacle, the first of the third pair; 
the sixth is on the point of making its appearance. 

XXX. — Descriptions of new Species of Rhopalocera from Cen¬ 
tral and South America, fey F. I)u Cane Godman and 
OSBEltT SALV1N. 


Nymphalidffi. 

Danainje. 

1 . Callithomia panamensts. 

A . Exp. 2*7 in. Above—basal third of primaries and basal 
half of secondaries rufous; marginal half of secondaries and 
apical third of primaries brownish black ; an irregular band, 
crossing the primaries from the costa to the anal angle, and 
four snots near the apex yellow ; a black spot in the middle of 
the cell, and another at the end confluent with the dark apex. 
Beneath with six suhmarginal white spots on the secondaries 
and two at apex of the primaries. Distal half of the antennas 
yellow. 

Uab . Panama, Candelaria (Ribbe). 

Mas. Dr. 0. Staudinger. 

Obs. In coloration this species almost exactly resembles 
Ceratinia megalopolis y Feld.; the neuration, however, is that 
of Callithomia . It also much resembles Ithomia beronilla } 
Hew., a species which possibly also belongs to the geuus CaU 
lithomia . 

2 . Napeoyenes pcedaretus, 

<J. Exp. 2*65 in. Yellowish diaphanous; margins of both 
wings, and a triangular spot at the end of the cell, and the 
radial and median branches of the primaries black; median 
nervure of the primaries and space below it, the inner edge 
of the dark margin, also the median nervureof the secondaries 
and its branches fulvous j apex of the primaries clouded, ex¬ 
cept elongated yellowish diaphanous submarginal spots between 
the nervules. Beneath as above, with a row of seven white 
spots in the dark margin of the primaries, and the same num» 



258 Messrs. F. Du Cane Godman and 0. Salvin on 


ber in the margin of the secondaries. Antennae yellow, the 
base black. 

$ . Exp. 2*9 in. Similar to the male, except that the base 
of the primaries is dark within the cell, leaving a yellowish 
spot near the end ; the inner area of the secondaries is fulvous, 
with two indistinct yellowish spots on either side of the lower 
radial. 

Hah . Costa Rica (II. Rogers). 

Mas . nostr. 

Obs . This is one of the largest members of the genus, and 
has a general resemblance in colour to Ithomia xenos (Bates); 
the female closely resembles I rehita , Butl., a common species 
in Costa Rica, and sent in some numbers in the same col¬ 
lection with the Napeogenes now described. 

3. Ithomia rvsion. 

d . Exp. 2*1 in. Neuration as in/, illinium ; costa, apical 
half and inner margin of primaries, and margin of secondaries 
black; inner portion of both wings rufous ; five white spots 
in the dark apex of the primaries, four submarginal and one 
(the largest) a little beyond the end of the cell. Beneath as 
above, with the addition of a marginal row of spots on each 
wing. Antenna* long, black. 

Hah. Panama, Candelaria ( Ribbe ). 

Mus . Dr. O. Staudinger. 

Ohs . This species belongs to the 1. illinissa group, and is 
most nearly allied to 1. abiaa , Hew. It differs m not having 
a black band across the secondaries. 

4. Ithomia jucunda. 

? . Exp. 1*85 in. Diaphanous; costa, apex, outer and inner 
margins of primaries, ana a band through the cell following 
the second median branch, outer margin of secondaries, and 
all the nervures black ; a small opaque white spot beyond the 
dark band at the end of the cell of the primaries; within the 
dark margin of the secondaries, between the first and second 
median branches, is a rufous patch. Beneath—the centre of the 
dark patch at the end of the cell of the primaries, the costa, 
and the greater part of the margin of the secondaries rufous; 
base of the costa of the secondaries yellow. In neuration this 
species most resembles I. terra ; the discoidal nervures of the 
secondaries are almost in a straight line, and carry no recurrent 
nervule; the junction of the lower radial with the discoidals 
falls in the diaphanous part of the wing. 

Hah. Panama, Candelaria (Ribbe). 

Mas. Dr. O. ntaudinger. 
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5. Ithomia cadra. 

<J, Exp. 2*2 in. Neuration as in I. nephele , which it also 
resembles in distribution of the dark and diaphanous parts of 
the wing; it differs, however, in having the median nervure 
and inner half of the inner margin of the primaries, and all 
tbenervures of the secondaries, except just where they join the 
outer margin, rufous: the diaphanous part of the secondaries 
is also tinged with rufous. 

Hah. Panama, Rio Gatun ( Ribbe ). 

Mus . nostr. et Dr. 0. Staudinger. 

Obs. Two specimens obtained by Hr. Ribbe agree in the 
above characters, which seem to l>e sufficient to distinguish 
the species from /, nephele, to which it is undoubtedly closely 
allied, and which is also found in some numbers in Central 
America, as far north as Costa Rica. 

. 6. Ithomia rhene . 

d. Exp. 2*15 in. Allied to I cassotis as to the distribu¬ 
tion of the dark and diaphanous portions of the wings, and 
belonging to the same group: the lower radial of the secon¬ 
daries makes a more acute angle with the median nervure; and 
the cell is much longer, loaving the lower radial extremely 
short. 

Hah . Panama (Ribbe), 

Mus ♦ Dr. 0. Staudinger. 

7. Tithorea pinthias . 

6 , exp. 3‘6 in.; $, 3*8 in. Allied to T. duenna ; but the 
base of the primaries is black, and there is no black cross band 
to the secondaries; the prothorax is black, whereas in T\ duenna 
it is rufous : also allied to T. tarracina , but differing in the 
absence of the yellow spots near the apex of the secondaries. 

Hah , Panama (MLeannan) ; Vcragua (Arct) ; Costa Rica 
(Rogers ); Nicaragua, Chontales (Belt). 

Mus . nostr. 

We have long hesitated to differentiate this species ; but so 
many examples have now come under our observation, all 
agreeing accurately with one another, that we think there 
can be no doubt that the race is a well-defined one, distinct 
both from its northern relative, T, duenna , and from its 
southern, T. tarracina . 


B&JL&SOLiyjR. 

8. Narope testacea . 

rf. Exp. 2*3 in. Above nearly uniform dull brick-red; 
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apex of file primaries and inner half of the secondaries dull 
brown. Beneath pale earthy brown, mottled all over with dark 
scales and spots indistinctly arranged in bands across the cell 
of the primaries, and more or less parallel to the outer margin ; 
a small black spot near the middle of the costa of the secon¬ 
daries. 

$>. Exp. 2*5 in. Outer margin of primaries convex ; outer 
margin of secondaries slightly angulatea. Aboveuniform earthy 
brown: beneath paler and sparsely sprinkled with small black 
spots ; a faint pale line runs from the apex of the primaries 
towards the middle of the inner margin. 

I lab. Chiriqui (Iiibbe). 

Mus. Dr. 0. Staudinger. 

NrMPITAIJNAt. 

9. Pkycindes ckromis . 

$. Exp. 1*9 in. Outer margin of primaries deeply in¬ 
dented. Above brown ; a large angulatea spot beyond the cell 
of the primaries, a narrow oblique one within the coll, and five 
others placed irregularly between the large spot and the outer 
margin dull yellow ; secondaries with a reddish-brown trans¬ 
verse band beyond the cell, a submarginal row of lunule», and 
between them a third indistinct reddish-brown band. Spots of 
primaries beneath as above, the base of the wing being pale 
reddish with dark marks; secondaries reddish brown, with 
irregular indistinct dark marks, the largest being on the 
middle of the costa, on either side of which is a lighter trana- 

vp rap 1 iii a 

llab. Chiriqui (Bible). 

Mm. Dr. 0. Staudinger. 

10 . Phyciodes dtallus. 

?. Exp. 1-9 in. Outer margin of the primaries deeply in¬ 
dented. Above brown; a small oblique spot within the cell of 
the primaries, a large one beyond it cut by the nervulea, 
another below it cut by the median branches, two small spots 
near the middle of the outer margin ? and two others in the 
apex near the costa white; secondaries with three bands of 
dark ferruginous brown, nearly concentric with the outer 
margin. Beneath reddish brown, variegated with lighter shades 
of the same colour; white spots of the primaries the same as on 
the upper surface : the secondaries have a large reddish-brown 
spot about the middle of the costa, and the outer margin of the 
same colour from the middle to the anal angle ; there is also 
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An indistinct light spot in the middle of the wing beyond the 
cell. 

Stab, Chiriqui (Rtlfa). 

Mus, Dr. O. Staudinger. 

11. Phydodes poltis. 

Exp. 1*5 in. Outer margin of primaries very slightly 
concave. Above dark brown; an oblique spot beyond the cell, 
a round one over the middle of the median branches, a small 
one near it between the submedian and first median branch 
fulvous: secondaries with an extracellular transverse pale 
fulvous band, the part nearest the apical angle reddish fulvous. 
Beneath—primaries tawny; a dark band,enclosing spots cor¬ 
responding with those of the upperside, crosses the wing from 
the costa to the anal angle; outer margin variegated with 
tawny and reddish brown, some whitish spots on the costal 
margin near the apex: secondaries yellowish white at the 
base; an indistinct darkish band crosses the wing from the 
costa to the inner margin, outside of which is a pale band which 
embraces the apical angle and crosses the wing to inside the 
apical angle, which, with the greater part of the outer margin, 
is reddish and contains a row of black spots. 

llab . Mexico (JJoueard). 

Mils, H. Druce. 

The nearest ally of this species seems to be P. orthia (Hew.), 
of South Brazil. 


12 . Phydodesfulyora . 

<$. Exp. T7 in. Outer margin of primaries with a deep 
indentation. Upperside dark brown; a large fulvous patch, con¬ 
sisting of two nearly confluent spots, crosses the wing beyond 
the cell from the costa to the inner margin; a small spot at the 
end of the cell, two small white spots near the apex: secon¬ 
daries with a broad median tawny band and two taint lines of 
lunules parallel to the outer margin. Beneath reddish tawny, 
thfe spots of the upper surface indistinctly shown; some dark 
lines across the cell, and dark spots near the outer margin 
between the radial nervurcs: secondaries pale tawny, inner 
portion mottled with darker marks; outer part (except the# 
apical angle) dark, enclosing a row of four black suotriangular 
spots; aline of pale lunules parallel to the outer margin. 

? . Similar to the 6 , but rather larger; the fulvous spots 
on the primaries larger and confluent. 

Hob, Costa Rica (H. Royers), 

Mas. nostr. 
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13. Phydodes sopolxs. 

<$. Exp. 15 in. Outer margin of primaries but slightly 
concave. Above brown ; an indistinct tawny spot in the cell, 
and a similar one below it; an oblique yellowish spot cut by 
the nervures beyond the cell touching the costa, and two 
small yellow spots, one near the middle of the outer margin, 
the other near the apical angle : secondaries uniform brown, 
with an obsolete submarginal line of lunules. Primaries be¬ 
neath rich brown, with transverse oblique bands of tawny 
running from the costa : secondaries pinkish brown, distinctly 
variegated with dark patches and dark brown lines running 
very irregularly across the wing; there are dark patches on 
the coBta and the outer margin, including the anal angle, and 
an indistinct series of ocelli parallel to the outer margin. 

Hah. Choctum, Vera Paz ((7. & #.). 

Mus. nostr. 

This species, of which we possess two specimens, seems 
most nearly allied to P. fuhiplaga , Butl., out has a much 
smaller yellow spot on the primaries, and the same wingp 
beneath are variegated at the base instead of being rich uni¬ 
form brownish black. 


14. Phydodes sods. 

£. Exp. 1*5 in. Allied to P. ardys (Hew.), from which it 
mainly differs in wanting the median yellowish transverse 
band on the secondaries, having in place of it a very narrow 
broken line of lunules parallel to the outer margin. Beneath 
the markings are much as in P. ardys } but more distinct, espe¬ 
cially on the secondaries. 

Hah . Costa Rica (H. Rogers). 

Mus . nostr. Many examples. 

This species has also some resemblance to that recently 
described by ns as P. drymcea from Guatemala; but the spots 
on the primaries are larger than in that species, and the central 
band on the secondaries is formed of lunules instead of isolated 
spots. The markings of the underside are also more defiftife. 

15. Phydodes casstopea . 

?. Exp. 1'9 in. Outer margin with deep indentation. 
Above dark brown; seven whitish spots on the apical two thirds 
of the primaries: secondaries crossed by a median transverse 
band; a submarginal row of lunules, and inside this row an 
indistinct line parallel to the outer margin. Base of the prima¬ 
ries beneath reddish: secondaries pale pinkish brown, outer 
margin dark, and a dark mark on the costa near the apical 
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angle; a submarginai row of lunules and dark irregular marks 
across the rest of the wing. 

Bab. Costa Iiica (//. Rogers). 

Mm . nostr. 

This species has a reddish base to the primaries beneath as 
in P> smerdis (Hew.); but the pattern of the secondaries be¬ 
neath is different. We have not yet received the male. 

16. Pkyctodes Durnfordi . 

tS. Exp. 1*4 in. Above uniform dark brown, with obsolete 
red spots in and about the cell of the primaries, and one at the 
end of the cell of the secondaries. Beneath—primaries reddish 
brown : between the end of the cell and outer margin is a 
broad aark band containing two light spots, one on the costa, 
the other on the inner margin ; a narrower dark band crosses 
the wing through the end of the cell; two others still narrower 
cross the cell itself: secondaries brown, marked with barely 
perceptible lighter and darker marks; there is a submarginal 
row of very indistinct lunules, inside of which are four white 
spots. 

$. Exp. 1-55 in. Above dark brown, with the red mark¬ 
ings of the male larger and much more distinct. Beneath 
much paler, the markings on both wings are also more plainly 
shown. 

Bab. Buenos Ayres (//. Durnford ). 

Mus. nostr. 


. 17. Phyciodes taphius. 

<3. Exp. 1*5 in. Above brown; Apex of the primaries 
darker; a band of three separate fulvous spots crosses the 
wing from the costa to the anal angle : the secondaries have 
three concentric lines of pale tawny. Beneath dull yellow; 
a tawny streak crosses the primaries; from the costa to the 
anal angle whitish : hj: ots at the apex near the middle of the 
outer margin; both wings have a submarginal row of light 
lunules : the basal half of the secondaries mottled with light 
markings; three black spots with light edgings between the 
median branches, 

Bab, Ecuador, Canelos and St. Inez (Buckley). 

Mm. nostr. 

^ Obs . The nearest ally is P. elapkima (Hew.), from which it 
differs in having the band of the primaries broxen* 

18. Erma epione, 

<?. Exp. T in* Above uniform dark steel-blue; inner 
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margin of secondaries red. Beneath brown: nerrures and 
line oetween each black ; base of the secondaries yellow* 

£fab. Antioquia (Salmon), 

Mm, nostr. 

19. Eitbagie yeta, 

j. Exp. 1*8 in. Above sage-green; apex and outer 
margin of primaries black, deeply indented on the inner side. 
Beneath blackish brown, with six large white spots, one at 
the apex and one close to the middle of the outer margin, one 
beyond the ceil touching the costa, one over the middle of the 
first median branch, one crossing the median nervure into the 
cell, and one at the base of the cell; outer margin rufous 
towards the apex: secondaries white, crossed by five dark 
narrow rufous bands. 

Hub . Apolobamba, Bolivia. 

Mu$. nostr. 

Obs, Allied to E . ?W, Godt., from Brazil, the dark apex 
of which encloses a green spot—this spot in the present species 
being confluent with the green of the rest of the wing. E, 
ines has a narrow' submarginal black line on the underside of 
the primaries, not seen in E. yeta, 

E. setabis of Doubl. & Hew., from Venezuela and New 
Granada, which has been united to E, inee } seems to us to be 
a distinct species. 

20 . Callithea Bartletti\ 

6. Exp. 2*5 in. Above deep purple, central area of the 

E rimaries almost black ; apex (broadly) and outer margin of 
oth primaries and secondaries metallic green. Beneath— 
basal third of primaries and basal half of secondaries ochre; 
rest of both wings green; end of the cell and on either side of 
the first median branch of primaries blackish; a black spot 
between the first and second median branches and three others 
running parallel to the outer margin; the secondaries have 
four bands of spots on the distal half arranged parallel to the 
outer margin. 

¥ . Exp. 2*5 in. Apex of primaries more rounded than in 
the male; base of the wings greenish black instead of purple, 
the green margin of both wings broader. 

Hcib, Lower Ucayali (E. Bartlett ); Rio Napo. 

Mm, nostr. 

Obs . Allied to C . Deyandi the chief difference consisting in 
the deep puiple colour of the upper surface, which in (X 
Deaandi is rich blue. On the under surface they are neaxiy 
alike. 
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We have long had specimens of this species from Mr. Bart¬ 
lett’s collection in our possession; the receipt of additional 
examples, including the female, from the Hio Napo, sent to 
Mr. Whitely by a correspondent, induces us to describe it. 

21. Adelpha sophax . 

d. Exp. 2*1 inch. Above dark brown; primaries with 
obsolete darker bands across the cell; lire secondaries have 
three ligiiter bands parallel to the margin, and a fourth 
straight, passing across the wing through the cell to the anal 
angle ; a fulvous band crosses the primaries from the anal angle 
to the costa beyond the cell. Beneath fulvous : the primaries 
with a band corresponding to that on the upper surface silvery 
white j four spots in the apex and two in the cell, the basal 
one triangular, the outer one oval; both the latter margined 
with black: secondaries have a (lark, nearly straight band 
crossing the wing beyond the cell to the anal angle ; the mar¬ 
gins of this line are lighter ; an irregular band of silvery 
white crosses the cell near its base, another crosses the wing 
through the end of the cell; there is also a submarginal row of 
seven spots of the same colour. 

1lab. Costa llica (//. Rogers) ; New Granada. 

Mus . nostr. 

Ohs. In the coloration of the upper surface this species 
resembles A . tizona (Feld.). On the underside it resembles 
A . epiane } Godt., from which it differs chiefly in having a 
submarginal row of white spots on the hind wings and in the 
coloi*ation of the bands. 


Papilionid®. 

PlERINJS. 

22. Leptolls llibbd . 

$ . Exp. 1*96 in. Above dark brown ; nearly the whole 
of the cell, and the area below the median nervure from the 
origin of the third branch nearly to the subcostal nervure, and 
the posterior wings except the margin diaphanous; the 
nervurea dark; an apical spot and a baud divided in two, 
running from the costa to the anal angle of the primaries, 
white. Beneath—the dark markings paler; a submarginal 
band inside a row of six white spots on the secondaries, a 
submarginal row of obsolete white spots on the primaries. 

Hob, Chiriqui (Bibbe), 

Mm* Dr. O. Staudinger. 

Ohs. Allied to L. theonoe ; but the diaphanous portion of the 
Ann & Mag. A 7 Hist, Scr. 6. Voh ii. 18 
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biiaal half of the primaries is much more extensive, the apical 
spot on the primaries is very small, and there is no spot on 
the costa near the apical angle of the secondaries. » 

Dr. Staudinger’s collection contains a single specimen of 
this species, the only one we have yet seen. 


XXXI.— On the Identity of the Ophiuran Genera Ophiopleura, 

Danielssen and Karen, and Liitkenia, Duncan , with Notes 

on the Species . By Prof. P. Mautin Duncan, M.B. Lend., 

F.R.S., Ac. 

The remarkable Ophiurans collected at Discovery Bay by Mr. 
Hart, naturalist on board Il.M.S. c Disco very,* were described 
by me in the 1 Annals 7 for August 1878; and their structural 
characteristics were so remarkable and different from those 
of any genus with which I was acquainted, that it was 
necessary to include the forms under a species of a new genus, 
Liitkenia . 

Of course all the available literature, relating to the northern 
Ophiurans especially, was searched before the generic dia¬ 
gnosis and title were decided upon; and I was not aware that 
any thing had been published relating to the subject later than 
Marenzeller’s report on the Coelenterata, Echinodermata, and 
worms of the Austro-Hungarian North-pole expedition, 1877. 
But a “ Separat-Aftryk af Nyt Magazin for Naturvidens- 
kabeme, 77 Cnristiania, was published m 1877: and it relates 
to the Echinodermata of the Norske Nordnavsexpedition, 
written by Danielssen and Koren. 

^ It contains the description of an Ophiuran which was suf¬ 
ficiently peculiar to be separated from all others in a new 
genus, Ophiopleura. The single species is fortunately well 
illustrated and has been called Ophiopleura borealis , l5an. & 
K. The specimens came from 510-570 fathoms, temperature 
1°'3 C., and not further north than 63° S' N. lat. 

The form was so decidedly separable, that the Scandi¬ 
navians made a new family for its reception; and they consi¬ 
der the irregular arrangement and shape of the teeth of para¬ 
mount importance:—Tmnderne i uregelraaessige Rsakker* 
ftadtrykte, tilspidsede* 77 This is the essential cnaracteristic 
of Liitkenia y nobis. Again, their generic diagnosis corre¬ 
sponds with that of the genus I had established, with an 
exception which is somewhat remarkable. In the description 
of the species much is made of tlve presence of ten Ribner 71 
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on the upper surface of the disk, some 15 millims. long and 
12 millims. broad, with spaces between them and a clear cen¬ 
trum. These very prominent objects on a disk with a circular 
outline are exceedingly striking. They are associated with 
very small wide-apart radial shields. The mouth-papillse are 
numerous, and three are beneath the irregular set of rows of 
true teeth; and the tentacle-papillas are numerous. The 
“Ribber” are notin the specimens of Lutkenia arctica, nobis; 
but the other details are visible, with slight and specific differ¬ 
ences. What, then, are these ten u Ribber ” ? I find that in 
Lutkenia the body is rather more pentagonal than circular in 
outline: but there is a swollen condition of the upper part of 
•the disk in situations corresponding with the Bacs leading 
downwards into the remarkably limited generative openings; 
this is all; and the radial shields correspond with those of 
Opkiopleura. There can be little doubt that the “ Ribber ” 
are of secondary importance; and therefore 1 givo the dis¬ 
tinguished Scandinavian naturalists their due, and withdraw 
Lutkenia. 

The question now arises, is the species Opkiopleura borealis 
of those authors identical with LUtkenia arctica ? or are 
the structural differences sufficient to separate them specifi¬ 
cally ? The following are the distinctions; and I have taken 
the opportunity of again studying the species I named, so as 
to be doubly sure. The species from Smith’s Sound has 
no “Ribber;" its disk-scaling is smaller than in the species 
borealis ; and the outline is pentagonal instead of circular. 
The upper arm-plates are more convex and more mcdianly 
pointed in the arctic species; and the second and third lower 
arm-plates of the boreal form differ entirely. The other lower 
arm-plates have the breadth, but the few within the disk have 
not the aboral point of the arctic form. The jaws differ in 
shape: the accessory pieces are not seen in Opkiopleura borealis ; 
and its tentacle-scales are differently arranged and are more 
numerous in mid arm than in the other form. The arctic 
forms havo round tentacle-spaces, and the others have them 
elongate, at the root of the arms. The mass of tentacle-Bcales 
and accessory pieces at their base, in relation to the teutacle 
at the side of the first lower arm-plate, are very strongly 
marked in the form from Smith’s Sound, but not so in that 
described from the sea to the east of Greenland. Both are 
very fine forms and large; and the slight increase of dimensions 
m the boreal type is not sufficient to explain the structural 
differences. 1 therefore consider the species arctica to hold 
good and the claBsificatory position to be as follows:— 
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Family Ophiopleurid®. 

Uenus Oi'jiioi*leukA| Dan. & K. 1877. 

1. Ophiopleura borealis, Dan. & K. 

2, Ophiopleura arctica , Duncan. 

I have to exnresa my thanks to the Rev. A. M. Norman, 
F.Ii.S.,for scwling me the “Separnt-Aftryk” and for drawing 
iny attention to the identity of Ophiopleura and Liitkeuia, 
August 6, 1878. 


PROCEEDINGS OF LEAltNED SOCIETIES. 

GEOLOGICAL SOCIETY. 

March 20th, 1878.—Henry Clifton Sorby, Esq., F.U.S., 
President, in tho Chair. 

The following communications wero read:— 

1. “Note on an Os articulare, presumably that of Iyuamxlvn 
Maiitelli." liy J. W. Hulke, Esq., F.R.K., F.G.S. 

In this paper the author described what he believed to be the os 
articulare of lyuanodon Manfelli , from the best spoeimon of a series 
of five collected by the Rev. W. Fox, of Brixton, in the Isle of Wight, 
lie remarked that the mandible represented by this bone differs 
greatly from that of the Orocodilia, and in a loss degree from that 
of extant Lizards, while in some respects it resembles that of Hyp- 
silophodou foivli. From t his resemblance and the relative abund¬ 
ance of the bone in the same beds which have yielded mandibular 
rami of lyuasodim, he felt justified in referring the bone to the 
latter Saurian. 

2. “ Description of a now Fish from the Lower Chalk of Dover*” 
By E. Tulley Newton, Esq., F.G.8. 

The author referred to his previous descriptions of fishes from 
British Cretaceous rocks belonging to Prof. Cope's genera PortJwuB 
and Ichthyodedes , and stated that he hod sinco obtained a form 
referable to the allied genus Daptinus . The specimen is in tho col¬ 
lection of the British Museum, and was procured from the Grey 
Chalk of Dover by Mr. Gardner. Tt consists of the head and some 
vertebras, the characters of which are doscribod in detail by tho 
author, who stated that in sonio characters, especially tho degree of 
llattening of the teeth, the fish seema to stand between IchthyodecUs 
arid Baptism, and hence proposed to name it Daptinm interme- 
dius. Hie author further noticed the existence in the British llu- 
a Nght maxillary bone from the Lower Chalk of Dover, 
which he thinks may indicate a second species of the same genus. 
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3. “Further Remarks on Adherent Carboniferous Product-id©.” 
By 11. Etheridge, jun., Esq., F.G.8. 

The author stated that since the reading of his former paper on this 
subject (Q. J. G. 8. vol. xxxii. p. 454) his Productus eomplectens had 
been found in various localities, as in Northumberland, in Fifeshire, 
and near Dairy, in Ayrshire. The last-mentioned may be a distinct 
species. He further described two specimens of adherent Produc¬ 
ed© (one from Hcremerston quarry, Northumberland, near Berwick, 
and one from Kinghorn, in Fifeshire) the characters presented by 
which led him to refer them to the genus Chonetes. 

4. “The Submarine Forest at the Alt Mouth/’ By T. Mellard 
Reado, Esq., F.G.S. 

The right of the remains of trees on the shore at Great Crosby, 
in Lancashire, to be regarded as representing a submerged forest 
having been called in question, the author desired to place on record 
the results of an investigation which, bo thought, would disposo of 
all doubts on the subject. On cutting a trench through 1 foot of peat 
and 14 inches of clay round one of the stumps, which had an oak-trunk 
lying by it, apparently in tlie position in which it had fullen, the 
observers saw that roots w ere cut through all round, running along 
near the surface of the clay, or penetrating it diagonally : while 
rootlets and tap roots descended vertically into the clay/ Several 
of the main roots were traced for a considerable distance into the 
clay. On raising the stump out of the ground, the clay showed 
numerous root-sections. The examination of the stumps gave con¬ 
firmatory results. 

April 17th, 1878.—Henry Clifton Sorby, Esq., F.R.S., 
President, in the Chair. 

The following communication was read :— 

“On the Palaaontological Results of the recent Polar Expedition 
under Admiral 8ir George Nares, K.C.B., F.R.8.” By Capt. H. W. 
Feilden, R.A., F.G.8., and Robert Etheridge, Esq., F.R.8., F.G.H 

In this communication the authors brought before tho Society the 
palaeontological results and details of the collection made by the 
naturalists and other officers of tho late expedition to the Arctic 
Cirde under Admiral Sir G. Nares. The purpose of the paper was 
to record the presence of Silurian and Carboniferous fossils in tho 
highest latitude yet reached, 82° 45' N. Of tho former group 60 
species have been determined, ranging from tho Lower to the Upper 
Silurian, both Liandeilo and Wonlock types being present and 
numerous—notably, in the class Heteropoda, two species of the genus 
Maclurea , and Belterophan, with Strophodonta and Raphwtoma , &c,, 
also the genus Receptaadites. Upper-Hiiurian species of Actmoaoa 
belonging to Hahfnites , Favorite*, FJeliolite a, Favistelht, Zaphmttu, 
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Amplexus, Cyathopkyllum , and Artuhnophyllum were noticed, and 
correlated with British forms when possible ; but, on the whole, the 
facies of the Coeleuterata is American rather than European. Amongst 
the Crustacea five genera were noticed :— Brontms , Calymene, Kn- 
crinurus, and Proetus, all Upper Silurian; and the genus A tophus t 
associated with Madurea , of Lower Silurian age. Ten species of 
Braehiopoda, belonging to the genera Pentamerus , Rhynchonelta, 
Chonstss, A try pa, Stropfomena , have been determined. 

Collections were made from twenty localities, ranging from lat. 
79 y 34'to 82° 40' N., notably the highest, at Cape Joseph Hemy, 
where Capt. Feilden obtained a numerous Carboniferous-limestone 
fauna, numbering about thirty species, chiefly Braehiopoda and Poly- 
zoa, all determined species, and American in character rather than 
British. Mr. Etheridge believed ho had determined, through certain 
forms of Braehiopoda, the presence in a ravine at Dana Bay of the De¬ 
vonian rock below the Carboniferous Limestono south of Cape Joseph 
Henry and Feilden Isthmus, the want of plant-remains preventing 
any correlation with the Ursa stage of Hoer. It cannot now be 
doubted that an extensive Silurian fauna extends to, and is present 
from lat. 79' to lat. 82° N., illustrating both the lower and upper 
divisions of this group of rocks, es}>eciall) the equivalents of our 
Wenlock series. Again, north of those there sets in a clearly 
defined Carboniferous-Limestone fauna, reaching the extremity of 
the highest latitudo we know, and probably striking away beneath 
the Polar sea to Spitsbergen, where the same species have been 
described by Toula. The authors, through certain fossils, then 
endeavoured to show that on the whole the facies of the Polar 
palmozoic fauna was more nearly allied to that of America than 
to that of Europe, and thus must be correlated with it, although it was 
shown that a large number of species are common to the two ureas, 
especially the British Islands. Tho absence of Lamellibranchiata in 
rocks older than the Tertiary was noticed as having special interest 
in the physical his tor}’ of the Polar seas in Palaeozoic and Mesozoic 
times. None have ever been detected in those rocks. The authors 
stated that they had sought also for evidence of Trias and Permian 
fossils in this and otheT collections made, but there appeared to be 
none. They also discussed the question of the deposition and exten¬ 
sion of the Lias as represented at Eglinton Island mid Spitsbergen. 
The authors furnished a Table showing the distribution of all the 
species collected by the expedition from twenty localities. 


MISCELLANEOUS. 

Probable Distribution of a Spider by the Trade-Winds, 

Exv, H. 0 . M‘Cook states that tho S a rates venatorius, Linn*, a 
large laterigrade spider of the ballooning kind, occurs, according to 
specimens in his private collection, from Santa Cruz, Virgin Isles, 
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to Cuba, Florida and Yucatan, Contral America, Mexico and Cali¬ 
fornia, Sandwich Inland*, Loochoo Islands and Japan, and thenco 
across Asia and Africa to Liberia, and suggests, in view of theso 
faots and other localities on record, that the trade-winds have 
promoted this distribution. Among the other localities are the 
Society Islands, Foejces, Friendly Islands, Now Caledonia, Eastern 
Australia, Mauritius, Madagascar, and sevoral parts of South Ame¬ 
rica. Ho refers to a fact stated by Darwin, that at a distance of 
sixty miles from land, while the * Beagle * was sailing before a 
steady light breeze, tho rigging was covered with vast numbers of 
small spiders with their weba, each, whon first coming into contact 
with the rigging, seated upon a single filament of spider-web, and 
so slenderly, in some cases, that ft single breath of air was found 
to bear them out of sight. Mr. McCook states that the specimens 
examined bv him show no variation* which may not be accounted 
for “ by differences in age, or which may not com© within those 
ordinary natural differences which ?tll animals more or less exhibit/' 
But most of the specimens had lost their colours in the alcohol in 
whioh they were preserved.— Proc. Acad . Nat. Sci. Philad. 1878, 
p. m 


On the Relation of Amoeba quadrilinoata and Amoeba verruoosa. 

Prof. Loidy stated that the small but characteristic amoeboid form 
originally described by Mr. CartoT (Ann. & Mag. Nat. Hist. 1856, 
xviii. p. 243) as Amoeba quadrilinoata , from specimens found in Bom¬ 
bay, he had repeatedly observed from many positions in our vicinity. 
In association with it he had noticed tho singularly sluggish Amoeba 
verrucosa , and also many intermediate forms, which led him to the 
belief that the former was the young of the latter. Subsequently, 
in reviewing the literature of the matter, he had been gratified to 
learn that Mr. Carter had arrived at the same rosult from a different- 
point of view. In investigating tho history of Amoeba verrucosa , 
he found that its germs yielded young of the character he had pre¬ 
viously described as Amoeba quadrdineata (Ann. & Mag. Nat. Hist. 
1857, xx. p. 37). 

The forms described by Forty as Amoeba vuitam (Keunt. kleinst. 
Lebensformen, 1852, p. 188), by Greoff as Amoeba terrieola (Arch, 
mikr, Anat. 1860, p. 299), and by Fromentel as Thecamceba quadri- 
partita (* Etudes Miorozoaires,’ p. 346), he suspected to be the same 
as Amoeba verrucosa* — Proc* Acad. Nat* Sci . Philad* April 1878. 


On the Fmil Mammalia of South A?nerim* By M. P. Gxbvjlis. 

Collections from the province doB Mines, in Brazil, and from the 
Argentine Republic have roceully been brought to Paris by MM. 
Ameghino, Braohet, and Larroque; and the author gives the 
following statement of some of the results of his ©XMunation of 
them. 
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With regard to Tovodon, he is able to add now details to those 
which we possessed upon this gigantic Mammal, the affinity of which 
with the Porcine Mammals now appears to him beyond doubt. Its 
habits must have boon similar to those of the Hippopotami; but the 
singularity of its characters, which, however, are not foreign to 
those which distinguish those great Pachyderms of the Old World, 
must indicate more intimate allies still unknown* 

The Jumentea have no well-marked representatives among the 
fossils of the region of La Plata, except the Horses known as flip- 
pidut . With these, no remains of Tapirs have been found; but a 
fragment of a mandibular symphysis, still bearing the traces of two 
canines between which two incisors wore implanted, would seem to 
indicate an animal resembling the Rhinoceroses, at least as regards 
this part of its dental formula. 

A large Machairodus , resembling in its size and the groat develop¬ 
ment of its upper canines tho Brazilian Maehairodm neogam (Felts 
mntlodou, Blainv.), nevertheless Booms to form a distinct species, 
judging from differences in the form of the skull, and the number of 
its lower molars, of which there wero only two, instead of three. It 
may be called Maehairodm nccator . M. Larroquo has the skeleton 
of this animal nearly complete. 

A more complete comparison of the carapaces of several species of 
Glyptodonto, and of oortain parts of the skeleton of these animals, 
confirms their separation into several genera proposed by Burmeigier, 
and shows that the number of species was certainly more than ten. 

One of tho Glyptodonts previously brought over by M. Scguin 
has not yet been described. Its bony plates are quadrangular, rough 
on the outer surface, but without rosaciform tubercles, and without 
rays. The rings of its caudal sheath are formed of separate pieces, 
the interlockings (guillochures) of which resemble those of the dorsal 
pieces. This Glyptodont, of which the cephalic armature has also 
boon brought, will no doubt constitute a distinct genus# It was 
discovered in tho province of Banta-Bo; and tho author for the pre¬ 
sent gives it the name of Olyptodon rudis . 

Another undescribed spocies is more allied to Hoplophorus , but 
differs from tho known species of that genus by its plates, which 
are composed of a smooth control disk of polygonal form with very 
blunt angles, and bearing on its sides smaller smooth plates in the 
form of aros of a circle. This IJoplophorus , of which only a small 
fragment is known, is named by the author if. discifer ; it is in M, 
Ameghino’s collection. 

The author adds that M. Ameghino has brought home a consider¬ 
able number of objects of human workmanship, both in bone and 
stone, produced by the first inhabitants of the Argentine Territory, 
Home of these specimens appear to him to date back to the period of 
the great Mammals, in which case they will furnish fresh evidence 
of the coexistence of man with extinct animals.— Cmnptes Rendu*, 
June 3, 1878, p. 1350. 
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XXXII.— On the Willomoesia Group of Crustacea. 

By C. Spence Bate, F.Il.S> 

[Plate XIH.] 

Among the many objects of interest taken from the depths 
of the ocean during the cruise of the ‘ Challenger,’ there were 
few that attracted more attention than the so-called blind 
Crustacea. 

These were described by Mr. Willemoos-Suhm rather fully 
both in 1 Nature ’ and in the ‘ Transactions of the Linnean 
Society,’—in the pages of the former under the name of Dei- 
damia ; but in the latter Mr. Grote, having discovered that 
this name had been in use for a genus of Spningidro, changed 
it to Willemoesia, in compliment to the unfortunate marine 
zoologist of the expedition. 

Soon after it haa been published it was recognized by those 
who had given attention to the subject to resemble a small 
crustacean that Dr. Heller had described among the “ Crus- 
taoeen des stidlichen Europa,’’ from a single male specimen 
in the collection of the museum at Vienna, to which ne gave 
the name of Polycheles typhlops, belonging to the same group. 
I believe that I am correct in stating that Mr. Wood-Mason 
was the first, in the ‘Journal of the Asiatic Society ’ for 1875, 
to point out the resemblance between of Polycheles of Heller 
and WiUemoma of the * Challenger ’ expedition. 

• Read at the Meeting of the British Association at Dublin, on Mon¬ 
day, Aug. 19,1878. Communicated by the Author. 

Ann. & May. N. Hist. Ser. 5. Pol. ii. * 19 
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Each of these zoologists lias described the animal as being 
blind; and it is supposed that on this character Heller founded 
the specific name of his species, the eyes of which, lie says, 
are rudimentary ; and Willeinoos-Kuhm says that u the eyes 
are entirely wanting , nor is there any place left open where 
you might expect to find them.” 

Both these observant mituialists have passed over the 
peculiar diameter of the organ of vision that belongs to this 
group of animals. Heller has classified it with the family 
Astaeidm in a division by itself; and they have both asserted 
that it closely corresponds with the fossil genus Eryon. 

Dr. Tamil Heller, moreover, says that it bears a strong 
resemblance in the form of the body to the Scyllaridce, from 
which it differs essentially by the structure of the antenna^ 
the form of the cliche, and the narrow sternum. With the 
Astacuhe it has in common the possession of the leaf-like 
appendage at the base of the second antennae and the chelate 
character of the pereiopoda; in all other respects it differs 
from Antaeus. 

Willemoes-Suhm says, u Among the living Decapoda 
Macrura there is hardly a group with which Willemoesia 
could be said to be very closely allied. Nearest to it arc un¬ 
doubtedly the Bcyllarime; but these, like all the genera of 
the family Pnlinurkhe, differ from it in tbp absence of the 
lamellar appendage of the second antennae, and in the presence 
of palpi at the base of the gnathopoda, which, as we have seen, 
are wanting in this new genus. Nor can it, for this latter 
reason, be referred to the Astacidflp, with which it has in com¬ 
mon the presence of the antennal scale.” 

u The genus/’ says Heller, u corresponds greatly with the 
fossil crustacean described by Deshayes from the slate-quar¬ 
ries of Solcnhofen {Eryon Cuvieri), since also in this are 
found a flattened carapace and similarly formed antennas and 
pereiopoda. The hinder part of the body is much narrower 
than the anterior; and the leaf-like appendage of the second 
pair of antennae is much enlarged. It forms a link between 
the Scyllaridas on the one hand, and the Astacida* on the 
other.” 

“ It is very astonishing, indeed ” says Willemoes-Suhm, 
" that, among all the crustaceans known to us, WMcmoesia 
approaches most closely the fossil Eryontidie. If wo com¬ 
pare, for example^ our figure of W. crucifera with the figure of 
Eryon arctiformis, and the description of the 1 Tribu des 
Eryons ’ given by Milnc-Edwards (and probably taken espe¬ 
cially from Desmarest’s 1 Grustacds Fossiles’), we find most 
striking resemblances between the two forms. In W, crucifera 
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as well as in Eryon the carapace has nearly half the length of 
the whole body; and in both forms its lateral borders arc 
wing-like expansions which are divided by two deep inci¬ 
sions into three portions. The anterior border of the carapace 
is nearly straight in both forms. 

u Eryon was probably not blind ; for the eye-stalks have 
been found in several specimens. Its antennae seem to be 
somewhat more reduced than in Willemoesia ; but the second 

} )ttir of them has, according to Dcsmarcst. ‘une £caille assez 
arge, ovo'ide et fortement tfehaner<5e. J Tnis is the chief dif¬ 
ference between Eryon and the Palinuridao, and the same in 
which Willemoesia also differs from that group.” 

So much do the fossil and recent animals resemble each 
other that the discoverer of the recent species says, “ If the 
last pair of pereiopoda and the plcon of Eryon were presented 
to me T should undoubtedly declare them to be parts of the 
genus Willemoesia. There arc the same line of spines at the 
top of the rings, the same wing-like expansions on both sides, 
and that characteristic ‘caudal apparatus.’ Also the fine 
fringe of hairs which distinguishes the caudal fin of Wil¬ 
lemoesia is to be seen in the fossil crustacean.” 

u Eryon f continues the same author, “differs from the living 

g enus chiefly by the presence of eye-stalks and of palpi at the 
ase of the gnathopoda. According to Quenstedt the latter 
were observed only with difficulty; and their presence seems 
not to be beyond all doubt.” And the lamented carcinologist 
of the expedition looked forward to his return, when he would 
look over the original specimens and satisfy himself, so as to 
enable him to give a more detailed account of the relations of 
Willemoesia to Eryon . That they must be very close he 

had no doubt, and considered that among the Eryontid® 
this new genus must take its place, between the Astacidae and 
Palinuridce. 

It will be desirable that we should examine the animals 
and see how far the conclusions arrived at by two independent 
observers can be supported by extended inquiry. 

Heller describes Polycheles as having a thin dermal struc¬ 
ture, rudimentary eyes, antennas like those of Willemoesia , 
and four pairs of pereiopoda chelate, and one (the fifth pair) 
simple. 

Willemoes-Suhm describes Willemoesia as having the eyes 
and eye-stalks entirely wanting ; four or five pairs of perci- 
opoda chelate in distinct species. 

In all other respectB the descriptions of the two authors 
agree. 

The 1 Challenger’ collection contains specimens of this 

19 * 
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group from thirteen different places; and in every one I was 
able, upon close examination, to find the eyes very distinct, 
though singularly situated. Moreover there is a variation in 
form and position that gives them a value in classification, 
particularly when taken into consideration with the relative 
forms of the several pairs of pereiopoda. 

The dorsal surface of the several species of this group is 
flattened and depressed, and the anterior margin is tolerably 
straight; the central tooth, which is sometimes single and 
sometimes double, is never directed forwards in the form of a 
rostrum, but upwards and obliquely forwards. In the anterior 
margin on each side there is a deep cleft in the dorsal surface, 
in which the eye with its peduncule is lodged; the an¬ 
terior extremity being directed forwards, outwards, and down¬ 
wards, is covered over by the lateral projecting wings of the 
carapace. It appears to have two points of vision, the one 
upwards by the dorsal surface, the other downwards and out¬ 
wards by the lens at the extremity of the peduncle. But 
these several points arc liable to vary in degree. In some 
the dorsal notch is almost non-existent, in others it is very 
deep; and it is by this variation, taken in connexion with the 
power of change in the form of the pereiopoda, that I 
purpose classifying the several species of this interesting 
group. 

PoLYClIELEB, Heller. 

(Grunt. doM sudl Europa.) 

In this genus I accept the author’s definition, that it has 
the anterior four pairs of pereiopoda chelate and the fifth 
simple. But instead of saying that the eyes are rudimentary. 
I assert that they are immovably lodged in a notch in the dorsal 
surface of the carapace, with the anterior extremity projecting 
beneath the antero-lateral wing of the carapace. 

Pentacheles, n. g. 

All the pereiopoda are chelate, and the eyes are lodged 
immovably in a notch in the antero-dorsa! surface of the 
carapace, with the anterior extremity projected beneath the 
antero-lateral wing-like extremity of the carapace. 

Willemoesia, Grote. 

(Nature, October 1878.) 

All the pereiopoda chelate, and the eyes immovably situ- 
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ated in the anterior or frontal surface of the cephalon, and 
neither lodged in a notch in the dorsal surface of the caranace 
nor covered by the antero-lateral wing of the carapace. Eyes 
small, directed outwards and forwards. 

Of the genus Polycheles there are three species in the collec¬ 
tion of the 1 Challenger * expedition ; and ot these I take as the 
type of the group the specimen that has been named by 
Wiilemoes-Huhm W. crucifera . It agrees with Hellers 
figure in having but a single rostriform tooth, but differs from 
it in general form; but it stands, according to its general 
structure, at the opposite extremity of a series of intermediate 
forms to Willemoesia leptodactyla . 


Polycheles crucifer {Willemocs-Suhzn). 

WUletnoma crucifera, Willemoes-Sulim, Linn. Trans, vol, i. 2nd serios, 
p. 52, pi. xii. %. 10, pi. xiii. tigs. 10,11. 

Carapace ovate, margins fringed with large teeth; frontal 
margin armed with a single rostriform tooth and two sharp 
smaller teeth at the inner angle of the orbital notch; dorsal 
ridge without teeth, but nodulated, as well as the dorsal sur¬ 
face, where the nodules run in lines corresponding with the 
limits of the internal osseous formation. Pleon with a spinous 
carina traversing the median line, each somite being armed 
witli two strong teeth. The eye is lodged in a narrow cleft of 
the carapace, and projected beneath the antero-lateral wing in 
the form of a long obtuse point. 

This species was taken in the West Indies, off Sombrero 
Island, at a depth of 450 fathoms, on a bottom of Olobigerina - 
ooze. Length 1J inch. 

Polycheles Hetteri, n. sp. 

Lateral margins of the carapace subparallel; anterior divi¬ 
sion armed witli seven teeth, median with four, and posterior 
witli many, decreasing in size posteriorly ; dorsal central ridge 
armed with two rostral teeth, two median, and two on the pos¬ 
terior margin, with a few intermediate. The pleon is cariuated 
on the five anterior somites, the anterior median portion of each 
somite culminating in an anteriorly directed point. Eye 
lodged in a deep notch, with the inner and outer canthus 
smooth. Meros of the first pair of pereiopoda armed on the 
outer side with two teeth, and on the inner with one or two 
smaller ones. 

This species was first taken in lat. 29° 55' S., long. 178° 14' 
W*, near Kcrmadec Island, three or four degrees north of 
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New Zealand, at a depth of 520 fathoms, on hard ground, 
where the sea-temperature at the bottom was 6° C. 

A fine specimen was also taken 2000 miles from the last 
place, in lat. 2° 33' S., arid long. 144° 4' E., north of New 
Guinea, at a depth of 1070 fathoms, on Globigerina- ooze, 
with a bottom-temperature of 2° # 1 C, 

Potydieles laccatus , n. sp. 

Lateral margins of the carapace subparallel; anterior divi¬ 
sion armed with twelve teeth, median with five, and posterior 
with many, extending to the posterior margin ; anterior margin 
serrated and armed with teetli on the inner side of the antero¬ 
lateral angle ; central ridge projected into a rostriform tooth 

a jorted by two small teetli; median dorsal ridge without 
i or spines ; but a few bead-like points fringe the posterior 
part of the median line and the posterior margin. Pleon 
earinated on each of the four anterior somites and projected into 
an anteriorly pointed tooth. Eye lodged in a deep notch in 
the antero-dorsal surface of the carapace. Meros of the first 

S air of pereiopoda smooth, except a small tooth on the outer 
istal angle. 

This species was taken in lat. 19° 10' S., long. 179° 40' E,, 
near the Fiji Islands, at a depth of 310-515 fathoms, on a 
bottom that is marked u r.c.” in the plans. 

Pentad) ties differs from Poly elides in having the last pair 
of pereiopoda always more or less perfectly chelate. 

Pentachdes hr vis } n. sp. 

Carapace ovate ; lateral margins serrated conspicuously at 
the anterior extremity, the serration gradually decreasing in 
importance posteriorly ; frontal surface having the inner 
canthus of the orbit produced to a prominent tooth, and 
two rostral teeth in the median line, behind which, on the 
median ridge, there are two small teeth; the rest of the 
dorsal surface is smooth. Pleon slightly earinated, but not 
very distinctly so. Posterior pair of pereiopoda imperfectly 
chelate. 

Taken in lat. 4° 33' N., long. 127° 6' E., at a depth of 
500 fathoms, on a bottom of Globigerma^oozQ with a tompera- 
ture of 5°*3 C., south of the Philippine Islands. 

Pentaehehs Suhmi ) n. sp. 

Carapace with lateral margins subparallel; anterior division 
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armed with five strong teeth, median with two, and posterior 
with eight or nine strong teeth that are continuous to the pos¬ 
terior margin; frontal margin having a single sharp tooth 
on the inner side of the orbital angle, and two central rostral 
teeth, posterior to which are two single and two double 
teeth on the central dorsal ridge of the anterior portion of 
the carapace; two teeth closely set are situated on the 
anterior and posterior extremities of the central ridge. The 
pleon is carinated, each somite being formed into two unequal 
teeth, the anterior being the longer and most anteriorly pro¬ 
jecting. 

Taken in lat. 47° 48' S., long. 74° 48' W., on the west 
coast of Patagonia, 120 fathoms, in mud. 

Pentachelcs gracilis , n sp. 

Carapace long, ovate; lateral margins evenly denticulated 
from the anterior to the posterior extremities; anterior division 
armed with nine teeth, the median with three, and the posterior 
with fifteen; the frontal margin has two rostriform teeth, and 
one still more prominent at the inner canthus of each orbit. 
The median longitudinal dorsal ridge armed through the entire 
length with a single row of sharp teeth, of which the anterior 
are the more prominent. Picon carinated, but only the three 
anterior somites are armed with sharp cusps. Anterior pair of 
pereiopoda having several small spines on the inner margin 
of the meros; posterior pair unequally chelate. 

Taken in lat. 19° 10' S., long. 179° KV E., off the Fiji 
Islands, at a depth of from 210 to G10 fathoms, on a bottom 
of Globigcrina-Qozv. with a temperature of the sea-bottom of 
3°*7 C. 


Pen tad teles ol)8Curus y n. sp. 

Carapace with the lateral margins parallel and unevenly 
denticulated ; frontal margin with two central rostriform teeth ; 
divisions of the carapace not well-defined, anterior with three 
or four small tooth separated from each other, median with 
threo similar teeth, and the posterior with live or six. Anterior 
pair of pereiopoda with the meros short and smooth; posterior 
pair unequally chelate. Pleon carinated, tuberculous in the 
median line. 

Taken in lat. 2° 33' 8., long. 144° 4' E., north of New 
Guinea, at a depth of 1070 fathoms, at a temperature of 2°*1 C. ; 
on a bottom of Qlobigerina-oozv . 

The only specimen of this species was in a very imperfect 
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condition, being apparently an animal that had but recently 
shed its skin. 


Pentacheles auriculatus } n. sp. 

Carapace witli the lateral margins nearly parallel; anterior 
division with live teeth, median with three, and posterior with 
five or six; frontal margin with two long rostrifonn teeth 
near the centre, and one small one above the inner angle of 
the orbit. Median dorsal ridge strongly denticulated on 
the anterior portion, and having two double Rpines on the poste¬ 
rior, and a single tooth on each side of the median line on the 
posterior margin. Pleon carinatcd, with the ridge on the 
third and fourth somite produced to a long anteriorly curved 
sharp point. Anterior pair of pereiopoda with meros smooth 
on the inner surface and one tootli on the outer near the base, 
and one near the apex; posterior pair chelate^ with unequal 
dactylu. Coxal plates ridged with markings like small ears. 

Taken in lat. 19° 10' S., long. 178° 10' E., at a depth of 
610 fathoms, off Fiji, on a bottom of Globigerina- ooze. 

Pentacheles enthrix (Willemoes-Suhm, MS.). 

Carapace with lateral margins slightly convex; anterior 
division with eight teeth, median with four, and posterior with 
twelve or fourteen. Frontal margin with two rostriform 
teeth, and a few unequally small teeth between them and the 
orbital notch ; a few single and double teeth along the median 
dorsal ridge, two on the central median ridge, and three on 
each side of the median rid<*e on the posterior margin. Picon 
dorsally carinated and evemy cusped. Anterior pair of pereio¬ 
poda with two spines on the outer side of the meros; posterior 
pereiopoda evenly chelate. 

Taken in lat. 29° 55' S.,long. 178° 14' W., on hard bottom, 
at a depth of 520 fathoms, and in lat. 19° 10' long. 179° 
40' E,, at a depth of 315 fathoms. 

Willemoesia lejitodactyla. 

Wttlemoe&ia lept<>dactyla } Willemoea-S ulmi, lyiim, Soc. Trans. voL i. 

2nd ser. p. w), pi. xiii. figs. 1-9. 

Carapace with the lateral margins subparallel or slightly 
convex; anterior division with six teeth, median with four, and 
the posterior with fifteen. Frontal margin with slight orbital 
notches, and a single rostrifonn tooth in the centre. Median 
dorsal ridge armea with a fe^y sharp teeth. Pleon carinated, 
each of the five outer somites having a sharp anteriorly 
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directed tooth. Anterior pair of pereiopoda having the outer 
margin of the mcros smooth, and the inner fringed with small 
spines, and a large anteriorly directed tooth on the inner sur¬ 
face of the dactyloid process of the propodos. Picon cari- 
nated, the five anterior somites produced into sharp, anteriorly 
pointed cusps. 

Taken in lat. 21° 38' N., long. 44° 39' W., at a depth of 
1900 fathoms, in the middle of the North-Atlantic Ocean, on 
a bottom of Glo/jif/erina-oozv, with a bottom-temperature of 1°*9 
(h, and near the island of Juan Fernandez, at a depth of 1375 
fathoms on Globigcrina- ooze, 1 0, 8 C. 


Polychklrs. fathoms. Temp. 

crucifer . West Indies. 450 .. Glob,- ooze. 

Helleri .. Kermadcc ltd. 6- ) 0 0° Hard. 

„ New Guinea. 1070 2 U *1 Glob.- ooze. 

baccatua. Fiji. 310 .. r.c. 

typklops . Mediterranean. 

Pmntacheucs. 

lsevis. Philippine Isl. 600 5 0, 3 Glob.- ooze. 

Buhmi . Patagonia. 120 .. Mud. 

gracilis. Fiji. 010 3 0, 7 Glob,- ooze. 

oWurua . New Guinea. 1070 2°*1 Glob.-ooio, 

fturiculatus . Fyi. 010 .. Glob.- oozo. 

enthrix. New Hebrides. 315 .. r.c. 

WlLLEMOENlA. 

leptodactyla ........ North Atlantic. 1900 1°*9 Glob,- ooze. 

„ .Juan Fernandez. 1376 1°*8 Glob.-ooiQ. 


The eves of the several genera although they may differ 
from each other in structural detail, yet correspond through¬ 
out the group in a common characteristic. The peduncle is 
reduced to a minimum and fixed as a rigid part of the dermal 
structure, over which a portion of the carapace is projected. 

If we turn to the animal while it is yet embryonic (and our 
only opportunity is its observation before it has quitted the 
egg) although in an advanced condition, we see that pre¬ 
viously to the eruption from the ovum it attains at least 
the zo<ia stage of development, -and that the eyes are large 
and distinctly pedunculated, just in the same way as the zoila 
of Alpheus in the embryonic condition has eyes consi¬ 
derably larger and more like the permanent organ in other 
genera than the adult parent from which it springs. 

The alteration from the original type to a depauperized 
condition is therefore due to a cause acting through the habits 
of the animal after it has passed through its zoea stage. 
This is precisely the way that Alphem has passed; and as 
the result has been somewhat similar, it is highly probable 
that the conditions have been parallel. 
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Alpheus in the young Btage is a free-swimming animal 
with powerful organs of vision; but in its adult condition 
it burrows in the mud of the sea-bottom, where the eye is 
of little use, except to see things in close proximity, and 
where it is liable to injury from rough accidents, unless it 
were protected, as it is, by the strength of the overlying cara¬ 
pace. 

The history of Willemoesia and its allies I believe to be 
very parallel with that of Alpheus. In its young stage it has 
weU-aeveloped eyes, which it loses when it has arrived at its 
adult condition. This 1 believe to be attributable to a similar 
cause, viz. that it burrows in the soft mud of the deep-sea 
bottom. 

This is borne out by an examination of the contents of the 
stomach, which 1 found to be full of the remains of the 
structures found in the Globigcrina- ooze. 

That the depauperized state of the organs of vision is not 
due to the loss of light fiom the great depth at which Wille¬ 
moesia is taken is evident from the fact that Thalmcaris , n. g. 
(Crangonida*), is taken at depths equally great, and is remark¬ 
able for the large size of its eyes. 

Wtllemoesiay moreover, is not one of our deepest sea inhabi¬ 
tants. Willemoesia leptodactyla was taken beta in the Atlan¬ 
tic and Pacific at a depth of 1900 and 1375, while Polycheles 
Ilelleri and Pentachetes obscu,ruH were taken north oi New 
Guinea at a depth of 1070; yet most of the other species, even 
including Polyebeles Helleri , were taken at depths between 
610 and 120 fathoms. 

The bottom temperature has only been recorded in seven of 
the stations at which the species were taken—that is, only 
from the deeper soundings; these, however, vary from 6° 
to 1°*S O. I am therefore inclined to think that temperature 
can only be second to that of the character of the sear 
bottom itself. 

Out of the thirteen stations from which specimens of this 
group have been recorded, the bottom consists of what has 
been named Globigcrina -ooze in eight, one is recorded of mud, 
and two “r.c.” (which, I suppose, means red clay), and one only 
on hard ground; but as this occurs only once, and that with 
an animal (Polycheles Ilelleri"J that is also recorded from 
another station where Globigenna -ooze exists^ I think that we 
may safely infer that the whole group are inhabitants of % 
soft bottom^ preferring that in whicn animal life suitable 
for their existence abounds, and that their general structure 
and form are in accord with their habitat* 
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EXPLANATION OF PLATE XIII. 

Ftp. 1 . Fentachclc« enthriv. 

Fig, 2. Tho same : eye, soon from beneath. 

Ftp, 3. The same: cnela of the posterior pair of pereiopoda. 

Ftp. 4. Willemoettia Itptodadyla : anterior portion of ono side of the cara¬ 
pace, showing oyo and 1st and 2nd antenna). 

Fig. 6. The same : frontal margin of carapace, showing eyes, seen in front. 
Fig. 0, Polychelrs crucifer : anterior portion of one side of carapace, 
showing eyes and the 1st and 2nd antennas, seen from above. 
Fig. 7. The same : eye, seen beneath and in front. 

Fig. B. The same; fifth pair of pereiopoda. 


XXXIII .—On a Collection of Lepidoptera recently received 

from Madagascar . By AuTJIlTK G. Butler, F.L.S., 

F.Z.8., &c. 

The Lepidoptera here enumerated were collected by the Bey* 
William Dean Cowan. 

The series of butterflies in the collection represents rather 
less than one third of those hitherto recorded as occurring in 
Madagascar; and, owing to the careful manner in which Mr. 
Cowan has recorded upon each envelope all facts known to 
him respecting the species therein contained, not a little infor¬ 
mation respecting the habits and distribution of the Masearene 
forms has been gained. 

The collection contains forty-one butterflies and fifteen 
moths, as follows. 

Hhopalocera. 

Nymphalid®. 

SatymuuE) Bates. 

Mycalesis, Iltlbner. 

1. Mycalesib ibitina. 

Mycaltm ihUina f Word, Ent, Mo. Mag. x, p. 00 (1873). 

One female found in the forest, Fianarantsoa. 

# This is the first time that I have seen this species. It is a 
singular form, having the under surface of the secondaries 
clouded and striated like a Pedaliodes. 


* m 2. Mycalesisperdita, n. sp. 

Upper surface chocolate-brown, with a slight purple gloss * 
secondaries with an ill-defined blackish submarginal line! 
Wings behw a little paler than above, with the exception of a 
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broad central belt bounded by darker lines, the inner line 
arched and sinuous on each wing, the outer line irregularly 
zigzag; a submarginal blackish line: primaries with whity- 
brown internal area; a very minute black ocellus with white 
pupil and oehrcous iris near the apex, and an ocellus similarly 
coloured, but of about six times the size, on the first median 
interspace: secondaries with a white-pupilled black ocellus on 
the first median interspace, followed on the second interspace 
by a much smaller (almost punctiform) ocellus, and on the 
subcostal interspaces by three white dots. Expanse of wings 
1 inch 10 lines. 

<?. Caught in the forest, Fianarantsoa. 

This species seems to be allied to u Erebia 11 passandava 
of Ward ; but in the colouring of the upper surface and position 
of the ocelli it differs from that butterfly. 

Ypthima, Westwood. 

3. Ypthima Batesii . 

Ypthima Batesii, Felder, Reise der Nov. Lep. iii. tab. 08. figs. 10, 11 
(1807). 

cf . Found only in the forest, Fianarantsoa. 

Nymvualinje, Bates. 

IIeteropsis, Westwood. 

4. Hetcrojms drepana . 

c? . Heteropmn drepana , Doubleday and Hewitson, Gen. Diurn. Lepid. 
pi. 00. fig. 6 (1800); Hewitson, Knt. Mo. Mag. xi. p. 227 (18/5). 

One female. Ankafana, lletsileo. 

This singular species, with its acuminate primaries and 
rounded secondaries, I have hitherto only known from the 
figure of the male. To my mind it has been wrongly located 
in the Satyrinaj; it seems to find a natural position near 
Cosnophlebia and Siderone . notwithstanding its more slender 
antennas and the general coloration of the male. The colouring 
of the female is quite as near to that of Tenaris as to that of 
any Satyrid, and the leaf-like under surface agrees with that 
of the group to which I propose to transfer it. 

Coryph^eola, n. gen. 

Allied to Paphia } Kallima } and Doleschallia ; the form of 
the wings in the male like Kallima ) that of the female more* 
like Doleschallia owing; to the apex being obliquely truncate; 
the secondaries of both sexes terminating in a long tail con¬ 
tinuous with the abdominal margin; antennas more abruptly 
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clubbed than in the genera with which I have compared it. 
Typ r 7. eurodoce . 

[ f 5. Coryphatola eurodoce . 

Aailimneurodoce, Westwood, Gen. Dium. Lepid. p. 325 (note), pi, 54*. 
fig. 1 (1850). 

Domchallia eurwbee, Kirby, Cat. Dium. Lepid. p. 193 (1871). 

Found only in the forest, Ankafana. 


Chakaxes, Ochs. 

G. Charaxes Cowani , n. sp. 

Allied to C . c<mdiope y but altogether smaller and darker, 
with smaller tawny spots; basal naif of wings above deep 
fulvous-tawny; apical half dark chocolate-brown (almost 
black) with an unaulated ferruginous border; primaries with 
apex more acuminate than in C. candiope ; veins of the costal 
bonier tinted with green as far as the middle of the wing; 
discoidal lines normal; an ill-defined ferruginous spot just 
beyond the cell, above and beyond which are two or three 
subconfluent spots of the same colour ; a sinuous discal series 
of seven dark tawny spots, smaller than in G, candiope ; mar¬ 
ginal ferruginous border interrupted near the external angle: 
secondaries with the abdominal half of wing dusky, the de- 

E ression whitish to the end of the body; blackish apical area 
roader than in C. candiope , and with a straight inner edge; 
eight submarginal transverse dark tawny dashes, the last four 
of which are followed by lilac spots bounded externally by 
black and green crescents; the margin much more strongly 
dentated than in the African species, and the tails more slcnaer 
and acuminate, the inner one slightly curved outwards (as in 
( 7 . antamboulou ). Colouring of the under surface more uni¬ 
form than in ( 7 . candiope , the two discal ocelloid patches and 
a belt crossing the middle of the discoidal cell being the only 
yellowish portions of the primaries, and the secondaries having 
no trace ot either the green patch or the yellow belt which 
follows it; costal border ana veins of primaries tinted with 
green. Expanse of wings 3 inches 2 lines. 

Found in the forest^ Fianarantsoa. 

This species is allied to ( 7 . antamboulou f of Lucas; the 

t I much Tegret to see the gradual increase in the number of these 
unwarrantable names amongst butterflies; in one page of Kirby’s catalogue 
the following occur:— Pamphila metacomet, P. ahatotu P. wammtta, P. 
monoco, P. kiowah , P. pontiac —names which may either be meant for 
jokes, or be given in honour of savage chieftains; no explanation accora- 

r miea them. If met-a-comet and a-hat-on are tolerated oy scientific men, 
presume that any thing would equally pass muster. 
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latter, however, seems to be more nearly allied to C. cuncUope , 
excepting that no mention is made of the diseal series of^j^ny 

8 P ot3; hit. 

JUNONIA, Hitbner. 

7. Junonia andremiaja. 

Vanessa muJreniiqja, Buisduvftl, Faun. Madag, p. 45. n, 0 (1883). 

< J. Fianarantsoa. 

This species has been supposed to be the female of J. mma , 
but only because it apices with that species in the form of its 
wings. The sexes of botli are common in collections; but no¬ 
body seems to have troubled himself to examine their sexual 
characters, and therefore the error has remained unchallenged* 
In the present scries J. andremiaja is a male and J . musa 
a female. 

J. andremiaja is said by Mr. Cowan to be u common in 
houses on warm days.” 


8 . Janonia mum. 

Vanessa musa ) Guerin, Icon. BtJgno Anim. Ins. texta, p. 474 (1844), 

? . Fianarantsoa. 

“ Veiy common near Fianarantsoa; can be caught in hun¬ 
dreds, in any shady place, during the heat of the day. The 
chrysalis has brilliant silvery spines.” 

9. Junonia rhadama . 

Junonia rhadama . Boisduvftl, Faun. Madag. p. 44. n. 4, pi. 7. fig. 2 
(18W). 

S ? . Very common. Retsilco. 

10. Junonia ejnclelia. 

Vanessa epidtlia } Boisduval, Faun. Madag. p. 44. n. 2, pi. 7, fig. 3 
(1833). 

" Common.” 

u Bred by me: fifteen days in chrysalis of a dark colour ” 
{Rev. W. f). Cowan). Chiefly differs from J. clelia in the 
narrower cream-coloured markings of the upper surface. 

Pyrameis, Httbner. 

11. Pyrameis cardui . 

Fapitio cardui , UnnauiH, Faun. Suec. p. 270. n. 1054 (1701). 

“ Very common round the house, flitting about in the sun ” 

(Rev. W. D. Cowan), 
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Sal am is, Boisduval. 

12. Salami# Duprei. 

Salami# Duprei, Giu5n6c, in Vinson’# Vov. Madag. Lep. p. 573, pi. 5 
(1835). 

Tn the forest, Ankafana. 

The figure of this species represents an imperfect example, 
from which the tails of secondaries have been broken off. 


Atlrica, Boisduval. 

13. Aterica rahena. 

Ateriea rahena } Boisduval, Faun. Madag. p. 47, pi. 8. fig. 2 (1833). 

iC Found in the Tanala, in shades by the river j not found 
here ” (IF. D. C.). 

IIypoumnas, Iltibner. 

14. Hypolimnas mtmppus . 

Papilio mwjypufi, Linwruft, Mu#. Lad. UJr. p. 204 (1704). 

c S . “ Found commonly on bare uplands, mostly near sum¬ 
mits. Fianarantsoa.” 


IIypanis, Boisduval. 


Hypanis anvatara, 
(1&33). 

a Takarana.” 


15. Hypanis anvatara . 

Boisduvnl, Faun. Madag. p. 50, pi. 7. tig. 


Achjbix^Ej Bates. 


Telohinia, Doubleday. 


16. Telchinia manjaca . 

Acraa manjaca , Boisduval, Faun. Mad tig. p. 33. n. 9. pi. 4. fig. 0. 
pi. 5. figs. C, 7 (1833), * 1 

$ 2 . Fianarantsoa, 

u Feeds on a species of Labiata . Thirteen days in chrysalis* 
Common.” 

17 . Telchinia lycta , 

Papilio hjciUf Fubricius, Sjst. Ent. p. 404. n. 94 (1776), 
u Found on grassy uplands. Betsilco.” 
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Acimsa, Fabricius. 

18. Aorcea zitja . 

Acrma zitja , Boisduval, Faun. Madag. p, 32, n. 7, pi. 4. figs. 4, 5 

(1833). 

u Common about cultivated places.” 

19. Acrwa calida } n. sp. 

Allied to the preceding species, much smaller, with no 
regular black border to the outer margin : the primaries with 
longitudinal streaks running from the margin up the nervures 
to near the middle of the disk ; a large black spot upon the 
discocellulars and three smaller ones in an oblique senes half¬ 
way between the cell and the margin : secondaries with a 
blackish patch divided by the median vein at the base; a 
black spot above the cell, two in the cell, one below it and 
one discocellular; a curved discal series ot seven small black 
spots; a marginal series of six triangular blackish spots 
terminating tho nervures. Veins below black, with cream- 
coloured borders: primaries with a cream-coloured dash fr(jm 
the front of the discal black dots: secondaries with the dis- 
coidal cell, a dash on the second median interspace, and a 
narrow regular external border cream-coloured; the black 
discal spots of the upper surface only represented by one spot 
at the abdominal margin: the basal blackish patch and the 
marginal spots (as also tue longitudinal dashes of tho prima¬ 
ries) wholly wanting. Expanse of wings 1 inch 9 lines. 

? . Fianarantsoa. 

Mr. Cowan says that this species is u common unfortu¬ 
nately he has only sent one example. 

20. Acraea punctatissima. 

Acrma punctaiimma, Boisduval, Faun. Madag. p. 81. n. 5, pi. 0. fkr. 2 

(1833). 

“ Common on grassy plains.” Fianarantsoa. 

21. Acrcea obeira. 

Acrma olmra, Hewitaon, Proc. Zool. Soc. 1863, p. 65. 

V . u Found near towns.” 

22. Acr&apiva . 

Acrma pirn, Gu6nde, in Vinson’s Voy. Madag. Lap. p. 84 (1865). 

? . “ Common.” Fianarantsoa. 

This species is extremely close to the preceding, but is 
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larger and redder, and the border of the secondaries is inter¬ 
rupted by large red spots. 

Erycinid®. 

Nemkobiin&i Bates. 

Saribia, n. gen. 

Allied to Abisara , but the secondaries tricaudate; two 
rather slender tails emitted at the termination of the first and 
second median branches, and a third shorter one at the anal 
angle. Type $. tepahi . 

23. Saribia tepahi . 

JSmme tepahi , Buisduval, Faun. Mtulag. p. 27, pi. 3. fig. 4 (1833)*. 

4C Found only in the forest by the pathway. Betsilco.” 

lycsenidffl. 

Lampides, Hiibner. 

24. Lampides lingerie. 

Ptyrilio Ungem, Cramer, Fap. Exot. iv. pi. 379. figs. F, G (1782). 

S ¥ • “ Found in the forest. Ankafana*” 

25. Lampidespulcker. 

Lycmna pulchra, Murray, Trans. Ent. Hoc. 1874, p. 524, pi. 10. 
figs. 7,8. 

<f. Found amongst grass. Fianarantsoa.” 

26. Lampides bceticus . 

PapUic hmtiem , Limueus, Syst Nat. i. 2, p, 789. n. 220 (1767). 

<J. u Found amongst grass. Fianarantsoa.” 

27. Lampides eatharina. 

Lycana eatharina. Tnmen, Trans. Ent. Soc. ser. 3, vol. i. p. 281 
(1862). 

u Common on grassy plains. Fianarantsoa.” 

28. Lampides aberrans 9 n. sp. 

d* Above like the preceding Bpocies, excepting that the 
orange spots of secondaries are much smaller. Wings below 
pale greyish! brown, whitish towards external angle ; a black 
discocellular line edged with white; two white-edged black 
Ann. & Mag . N. Hist. Ser. 5. Vol . ii. 20 
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spots on the median interspaces, followed by white-edged 
crescents of the ground-colour: secondaries with a black 
discord hilar line ; a longitudinal fusiform black spot above 
the cell, followed by three black dots, a fusiform spot in the 
cell, and one or two small spots on the space between the first 
and second subcostal branches, all white-edged ; outer border 
marked with whitish orange and green-speckled black dots as 
in the preceding species. Expanse of wings 1 inch 4 lines. 

“ Found in grass. Fiannrantsoa.” 

Lyivkw, Fabrieius. 

29. Lycwna knysna. 

Lycmia knywna, Trimen, Trans. Ent. Sue. ser, ‘l, vol. j, p. 282 (1802). 

Fianarantsoa. 

30. Lyccvna atrigemmata , n. sp. 

Wings above bright lavender-blue, with rather narrow 
dark brown borders j fringes whitish flecked with brown : 
secondaries with an ill-defined scries of subinarginal brown 
dots : body blackish; antennae white, with brown annulations 
above. Wings below pale greyish brown, with a double mar¬ 
ginal series of white-bordered dusky spots, the sixth and 
eighth of the external row on the secondaries with black 
centres ; the inner row lunate : primaries with two subcostal 
dots at the middle of the wing, a large round spot in the cell, 
a second closing the cell, and four [the lowermost one small) 
beyond the cell in a transverse series, black with white bor¬ 
ders : secondaries with a small spot at the base, a lunule 
closing the cell, and an annular scries of eleven spots sur¬ 
rounding it black, bordered with white: body below whitish. 
Expanse of wings 9 lines. 

“Found amongst grass. Fianarantsoa/’ 

Papilionid®. 

Pierinje, Bates. 

Mylothkis, Hubncr. 

31. Mylothris philcria . 

IHmsphikm, Boisduval, Faun. Madag. p. 17. n. 2, pi 2. figs. 8, 4 

(looo). 

“ Very common. Fianarantaoa." 
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Ntchitona, Butler. 

32 . Nychxtona ttylvicola. 

Lemttphmia m/lvicofa, Jku&duval, Faun. Madag. p, 20 (1833). 
u Common in dark shades of the forest. Fianarantsoa.” 

Tkwas, Swainson. 

33 . Terias pulchella , 

Xanthidia pukheUa, Boisduval, Faun. Madag. p. 20. n. 1 , pi. 2. tig. 7 
(1833). 

c? $ . u Common on hare ground. Betsileo,” 

34 . Tenets DesjardinsiL 

Xanthidia, De&jardmm, Boisduval, Fn un. Madag. p. 22, n. 3, pi. 2. tig. 0 
(1833). 

u Seen everywhere. Fianarantsoa.” 

Catopsilia, Httbner. 

35 . Oatopsilia thaumma . 

CaUidrya* thauruma , lieakirt, Pror?. Acad. Nat. Sci. Phil. 18(H^ p, 238. 

n, 4; Butler, Lop. Kxot. pi. xxii. iiga. 3™0 (1870). 

<7. Jiuduna , Ilewitson, Exot, Butt. iv. Call. pL i. %*. 1-4 (1807). 

? , Ikaryosoa. ¥ , Fianarantsoa. 

Said to be common at Fianarantsoa in January, and to 
have a strong flight. 

Bklknois, Hubner. 

36 . Belenois helcida . 

Pieris helcida, Boi»dtival, Faun. Madag, p. 17, u. 1, pi 2, tigw, 1, 2 
(1883). 

u Very common in Tanala in August: rare at Fiana- 
rantaoa. 

37 . Belenois agrippina* 

Pkr%8 ayrippina, Felder, Raise der Nov. Lep. U. p. 178. n, 160 (1806), 

. u Very local: found at Ambohinamboarna. and seen to 
the west.” 

In the Museum we have this species from D T Urban, the 
forests of Antananarivo, and Abyssinia, I think it doubtful 
whether it will prove constantly distinct from jj. lordaca of 
Walker, to which it is extremely closely allied; from A 

20 * 
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mesentina, with winch M. Boisduval confounded it, it is very 
easily separated. 


Pai>ilioninjb } Bates. 

Papilto, Linnaeus. 

38 . Papilto dr mo lew. 

Papilw demoleW) Linnteus, Man. Lud. l T lr. p. 214(1764). 

“ Very common, feeding on the orange-trees. Caterpillar 
of a lovely green. Fianarantsoa.” 

39 . Papilto merionrs. 

Paptlio merwnes, Felder, Iieiae der Nov. Lep. i. p. 93. n. 73 (1805)} 
Trimen, Tmnfi. Linn, Soc. xxm\ pi. 42. fig. 1 (1809). 

cJ ? . “Found in the Tanala; uncommon at Fianarantsoa.” 

40 . Papilto Delalandii . 

Papilw De Lalande , Oodart, Mdm. Soc. Linn. Paris, li. pi. i. figs. 1, 2 
(1823 P). 

Papilto Itelalandri, Lucas, Lep. Exot. pi. 20. fig. 2 (1835). 

$ . “ Found only in the forest. Fianarantsoa.” 

41. Papilto epiphorbas . 

Papilto eptphorbaii, Boisduval, Faun. Madag, p. 13. n. 3, pi. 1. fig. 1 
(1833). ~ ‘ 

“ Common near the forest. Fianarantsoa.” 

These common species are seldom brought to England in 
any numbers; of this black-and-green Papilto we have 
hitherto only had a single example. 


Heteuocera. 

8phingida. 

CxasxocAMPiyjB, Butler. 

Cikerocampa, Duponchel. 

42. Chwocampa osiris. 

Deilephila osiris, Dalman, Anal. Entom. p. 48. n. 21 (1823)} Boi#- 
duval, Icon. Hist. L4p. p. 18, pi. 49. fig. 1 (1882), 

“Feeds on the vine plant.” Fianarantsoa. 
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Acmmontunm, Butler. 

Acherontia, Htibner. 

43. Acherontia alropos . 

Sphinx atropon, Linnaeus, Mug. Lud. Ulr. p. 348. n. 8 (1764). 

u Caught in the forest, and only seen there.” Fianarantsoa, 

The European death’s-head moth occurs also in Mauritius 
and Rodriguez. 

SpmmiNjSj Butler. 

Nephele, Htibner. 

44. Nephele Densai. 

Zonilm Demoij Keferstein, Eutom. Notiz. p, 14, fig. 6 (1870), 

Fianarantsoa. 

Zyg*nid». 

Pseudonaclia, Butler. 

45. Pscudonaclia sphtcolen8 } n. sp* 

Primaries chocolate-brown; a subtri angular basal spot, a 
large central transverse subovate spot, and two smaller discal 
spots (one below the other) pale stramineous or yellowish 
white and semitransparent: secondaries oehreous, with choco- 
late-brown outer border: autennee black and broadly pecti¬ 
nate ; thorax black ; shoulders and abdomen oehreous. 
Body below oehreous. Expanse of wings 1 inch 2 lines. 

u Found in the forest. Fianarantsoa. 

The primaries of this species are unusually long and ample. 

NyctemeridfB. 

IIylemera, n. gen. 

Allied to Secusio , but the primaries shorter and broader and 
with entirely different neuration ; costal vein united to the first 
subcostal branch, which is forked, by a short oblique veinlet; 
second subcostal branch emitted just beyond the first and tri¬ 
furcate, the first furcation being emitted from below the nervule. 
and the other two forming a fork to apex; radials emitted 
new together from the end of the cell; three median branches 
emitted normally: secondaries with the costal vein running 
from the base, but touching the subcostal near the base; first 
and second subcostal branches emitted from the end of the cell 
instead of from a footstalk. Type H. tenuis. 
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46. ITylemera tennis 7 n. Bp. 

White, semitransparent: primaries ochreous at the base; 
basal two fifths limited by a dusky line, which terminates upon 
the costa in a large black spot; a small black spot at the end 
of the cell; apex and outer border broadly Mack ; secondaries 
frith a small blackish spot at the end of the cell: antenme and 
thorax black; head, collar, and tegulce ochreous; abdomen 
white ; legs sordid white. Expanse of wings 1 inch 3 lines. 

u Found in the forest. Fianarantsoa.” 

Liparid®. 

I)ASY( , muA, Stephens. 

47. Dasychira mascarena, n. »p. 

c?. Primaries dull green, crossed near the base by two 
interiuptod white-bordered black lines followed by two 
widely separated irregular dentate-sinuate w hite-borclered 
black lines; a sinuous discal series of white-bordered black 
spots and a regular submarginal series ; fringe whity brown, 
spotted with black: secondaries pale greyish brown, with 
whitish costal area: thorax whitish, abdomen brown. Under 
surface whitish, without markings. Expanse of wings 1 inch 
11 lines. 

? . Altogether whiter than the male, the lx>rdcra of the 
black markings being broader, the secondaries white with the 
exception of a cuneiform submedian patch, and the body white. 
Expanse of wings 2 inches 2 lines. 

“ S ? . Common about Fiammmtsoa. Caterpillar has tufts 
of black bristles. In cocoon 21 days.” 

This species seems to l>e nearly allied to Desmeocnvra nuga- 
trix of Felder; but (besides the specific difference of straight and 
continuous black lines across the primaries) the artist haa 
represented D. nugalrix with a filiform termination to its an¬ 
tenna*, such gjs exists in no true Dasychira , but which may 
appear to exist if the antennae are looked at from above. 

Sftturniid®. 

Cauaula, Moore. 

48. Caligula suraka, 

Sutumia mraka , Boisduval, Faun. Madag. pi. 12. %. 4 (1833). 

<? ¥ . In bad condition. Fianarantsoa. 

1 have never yet seen a really good specimen of this magni- 
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ficent silk-moth ; yet it seems to be not uncommon in Mada¬ 
gascar. 


Lasiocampid®. 

Boroceua, Boisduval 

49. Borocera madagascariensis. 

Itorocrra madagascariensis, Boisduval, Faun. Mating. pi. 12. figs. 6 

( 1888 ), 

(J. Fianarantsoa. 

“ Called 1 Land-amboa.’” 

This species is so poorly figured in the u Fauno de 
Madagascar ” that it is by no means surprising to find a 
second species of the same genua described by Mr. Walker 
under the name of Qonometa postica , and separated from B. 
madagasca riensis by 495 pages. 

Hadenid®. 

])l ANTIICKC’IA, Boisduval, 

50. Via nth mi a graminicoleus f n. sp. 

Very near to u Hndena (?)” leucosoma of Felder ; but the 
primaries dark shining cupreous brown with white-edged 
greyish-brown markings, the submarginal white dots replaced 
by an interrupted zigzag white line, which borders the inner 
edges of the black triangular marginal spots : secondaries also 
of a slightly brownish rather than greyish tint. Expanse of 
wings 1 inch 4 lines. 

t( Found amongst grass. Fianarantsoa.” 

But for the submarginal white dots in Felder’s figure and 
the absence of the submarginal zigzag line, L should have taken 
it for an undercoloured representation of this species. 

Catephiid®. 

Audea, Walker. * « 

51. Audea ochreipennis , n. sp. 

Primaries ashy grey, the internal area and apex clouded 
with brown; an abbreviated zigzag black litura at the base, 
followed at a short distance by a zigzag black line which 
crosses the wing • a slightly curved and irregular transverse 
central dusky line; two parallel zigzag blacjcish lines just 
beyond the middle, the outer one very indistinct and followed 
by a series of hastate white spots, two of which (uear the 
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apex) are externally edged with black j a nearly marginal 
# series of elongated black dots: secondaries clear och remit*; 
upper half of aiscoidal cell pearly; a quadrate blackish patch 
at the centre of external border; thorax ashy grey, clouded 
with brown : abdomen ochreous, with dusky anal tuft ; tarsi 
brown, banded with white. T T nder surface pale creamy ochra- 
ccous: primaries with the external half dusky, crossed externally' 
by a broad whitish belt; apex pale: secondaries with the 
quadrate blackish patch on tne border as above* Expanse of 
wing 2 inches. 

Fianarantsoa. 

u The caterpillar of this is so like the bark of the tree as to 
be almost indistinguishable.” 

Ommatophorid*. 

Patula, Gudnde. 

52. Patula Walkeriy\ 

Vatula Walhtri , Butler, Ann. & Mag. Nat. Hist. aer. 4, vol. xvi. p. 406 
(1875). 

“ Not uncommon ; often found in houses and caves.” 

Cyligramma, Boisduval. 

53. Cyligramma duplex. 

Cyligramma duplex. Gu6n&% Noct. iii. p. 187. n. 1570, pi. 20. fig. 2 
(1862). 

u Found in nearly all the caves; many may be found dead, 
covered with white fungus.” 

C. raboudou of Lucas seems to be allied to this species. 

54. Cyligramma disturbans. 

Nyctijmo disturbans, Walker, Lep. llet. xiv. p. 1807 (1857). 

“ Common in shady woods. Fianarantsoa.” 

This is the^second specimen that I have seen of C. di*~ 
turbans. * 

Botydida. 

Botys, Latreille. 

55. Botys jrfiyllophtla, n. e p. 

Bright clear straw-yellow,-with an undulated disco~sub* 
marginal reddish stripe spotted with pearly whitish ; cells 
terminating in spots of the same colour: primaries with two 
short reddish stripes across the basal area; a reddish oblique 
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rectangular crank-shaped stripe just beyond the middle; a 
pearly-centred reddish spot within (as well as at the end of) 
the cell: secondaries with a zigzag reddish stripe beyond the 
middle: palpi red-brown above, white below; head and 
thorax yellow, centre of prothorax reddish; abdomen brownish 
(perhaps discoloured). Under surface altogether paler, with¬ 
out markings. Expanse of wings 1 inch 5 lines. 

“ This was brought in amongst leaves, which it had bound 
closely by its cocoon-silk.” Fiatiar&ntsoa. 

Nearly allied to B. caldusalis of India. 

Soopula, Schranck. 

56. Scapula , n. sp. 

Near to 8 . martialis } but much larger; it is too much 
rubbed for description. 


XXXIV.— On the Syringospfarridtr , an Order of Extinct 

Rhizopoda. By Prof. P. Mautin Duncan, M.B. (Lond.), 

F.rA, &c. 

The late Dr. Fcrd. Stoliczka collected some very remark¬ 
able spheroidal fossils in the Karakorum range of mountains, 
in strata beneath the Lias, and of an age which may be Rhtetic 
or Triassic. His lamented death prevented his describing 
these so-called “ Karakorum stonesand Mr. W. T. Blan- 
ford, F.R.S., forwarded me the specimens, with a request from 
Mr. Medlicott, F.R.S., Director of the Geological Survey of 
India, that I should describe them for the forthcoming volume 
on the “Mission to Yarkand.” Having carefully investi¬ 
gated the nature of these remarkable forms, I can come to no 
other conclusion, than that they will not fall within any known 
order in our classification, and that two genera must be founded 
to receive them. 

As the description of the forms, illustrated by drawings, is 
to be published, it is only necessary to give an abstract at 
the present time. But, first of all, it must be noticed that 
these large spherical and spheroidal stones are not quite new 
to science. In 1867 Dr. Vauchfoe, in a paper on the geo¬ 
logy of Kashmir, mentions them, and describes some as 
Sphmronites , giving very bad drawings of the outside only. 

In the museum of^ the Geological Society there is a speci¬ 
men derived from Kashmir, and presented by Captain (now 
CoL) Godwin-Austen in 1864. It bears the title Bphmro - 
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tpongia,?; and Prof. Rupert Jones, F.R.S., marked it years 
^go with Park-aria ? It has the shape of one of that last group, 
and the external raaroilliform ornamentation also, Stoliczka 
felt disposed to place the fossils amongst the Corals. 

Having had careful radial and tangential slices taken from 
four differently ornamented specimens, and having examined 
the eleven very fine forms, I find that they arc not CrinoidsJ 
Corals, Sponges, or Foraminifera. 

The fossils are calcareous; they present no trace of having 
been attached during life; they are neatly spherical and sym¬ 
metrical, and, in some instances, more or less oblately sphe¬ 
roidal. They are from one to three inches in their greatest 
diameters; and their state of preservation is wonderfully per¬ 
fect. On the surface are more or less rounded or verruciform 
elevations, and sometimes limited depressions resembling large 
pores; and these may be on or between the elevations, or 
generally distributed. 

The whole surface is composed of a close reticulation of 
minute tubes, of the openings of tubes on the surface, and of 
interspaces between the tubes. Within, the fossils consist of 
congeries of tubes ^ T) to inch, in limited radial groups, 
separated by an interradial structure composed of a reticula¬ 
tion of inosculating tubes, of which some of the tubes on the 
surface are tin* representatives. 

The tubes in the radial series, form very numerous cones, 
the apex being central and the base on the surface of the 
fossil, usually, but not invariably, corresponding with an emi¬ 
nence. The interradial tubes may be close or wide apart; 
and they arc derived from the radial sets by lateral brandling. 
The walls of the tubes are composed of opaque, granular, 
irregular, semi-spiculate-looking, and very minute particles of 
carbonate of lime; there are no diaphragms. Tliere is no 
intertubular structure or skeleton or coenenchyma. The spaces 
between the tubes are filled w ith ealcite; and the same mineral 
is in the tubes. 

The course of the radial tubes is sometimes straight, and 
they bifurcate over and over again; but usually they bend 
suddenly repeatedly and then pursue a straight course. The 
pores have a tube or tubes around their margin, and some 
openings of tubes on their floor ; they are not always present; 
and sometimes they relate to the radial and at others to the 
interradial sets of tubes. They appear to be conditions of 
growth. 

The genus fiyringospfovra has eminences and pores on its 
surface, and the radial and interradial systems of tubes, and 
no intermediate skeleton or labyrinthic system. Probably 
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there are four or five species of this genus. The second 
genus, Stoliczkaria. is without pores or has them micro¬ 
scopically developed, the internal tubulation being remarkably 
close ; it contains two species. 

The sections of these spheres present microscopical appear¬ 
ances second to none in their beauty; and the polarizing 
apparatus enables cleavage- and other lines of a non-organic 
nature to be distinguished. I must apologize for this brief 
notice; but as the details are about to be published by the 
Indian Government, 1 am not at liberty to anticipate too 
much. 

8ept. 5, 1878 


XXXV .—Remarks npon the Thalassinidea and Astacidea of 

the Pacific Coast of North A merica 7 with Description of a 

new Species. By \V. N. LorKiNUTON. 

THA LAkSlNJ T)EA • 

Family Gebida*. 

Oehia pugettrnsis, Dana. 

Gebia pugettensw* J)atia, l).S. Ex. Exp., Crust, i. 610, pi, xxxii. fig. 1; 

Stimpaon, Cruet. & Echin. 1'. S. N. Ain. p. 48. 

This species is exceedingly abundant in San Francisco and 
Tomales Bays, and frequently attains a length of six inches 
or even more. 

The subterranean passages made by it are usually nearly 
perpendicular, about an inch across, and very neatly rounded 
m section, with the walls smooth as if plastered, the smooth¬ 
ness resulting entirely from the pressure of the animal’B body 
as it pushes itself upwards and downwards by the action of 
its terminal abdominal segments. 

The burrows are not confined to strata of sand, but are 
abundant also in mud, in sandy shingle, and even among 
rocks, ranging upwards almost to high-water mark, ana 
downwards to at least throe or four fathoms, since large speci¬ 
mens were brought up in abundance by the dredging-machines 
in Oakland Harbour. 

Almost every specimen collected in Tomales Bay, in the 
month of May, bore upon its abdominal feet either the curious 
Isopod Phylloaurus abdominalis (Stimpson, op. cit . p. 71), or 
a small bivalve mollusk, Pythina rugi/era , Carpenter, 
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While most of the smaller individuals are accompanied by 
a pair of P. abdominal* s, 4he larger specimens were free from 
this crustacean, but iri many cases We the mollusk above 
mentioned. 

In only one case, out of over a hundred specimens dug up 
in Tomaies Bay, were the mollusk and the Isopod found in 
company upon the same Oebia ; and in this case the Oebia was 
of middling size, and the mollusk very small. On specimens 
collected July 4 1 did not find the bivalve, and the PhyUo - 
durrn was less common than in May. 

In Han-Francisco Bay I have not as yet detected Itythina 
rugifera , but Pkyllodurus is sufficiently common. 

(jfebia pugettensis is on record from various points along the 
Pacific coast from Puget Sound to Monterey, and also from 
San-Qucntin Bay, west coast, Lower California. 

Oebia spinigera , S. I. Smith. 

Gebia spmujern, S. T. Smith, Report Peabody Acad. Sci. 1809, p. 92. 

A large number of specimens, all females, were collected by 
J. A. M'Neil, at the island of Ascredorcs, 20 miles north¬ 
west of Coriiito, Nicaragua ; and a few were also collected in 
the Gulf of Fonseca. 

Oebia longipollex , T. II. Streets. 

Gebia Umgipollei, T. II Streets, Proc. Acad. Nat, Sci. Phil. Dec. 1871, 
p. 242. 

This species, having a tridcutate front, and a small spine 
on the carapax over each antenna, is described in a u Cata¬ 
logue of Crustacea from the Isthmus of Panama/’ collected 
by J. A. McNeil, and probably came from the Pacific coast of 
the isthmus. 


Oebia rugosa , nov. sp. 

Rostrum short, thick, obtuse at tip, curved downwards to 
the level of the centre line of the cornea of the eye. Upper 
orbital margin curving outwards convexly; margins of an¬ 
terior portion of carapax, posterior to the curve, straight, but 
gradually divaricating. Upper surface of rostrum and cara¬ 
pax, to about halfway to the dorsal suture, beset with small 
tubercles and hirsute. 

Cornea black, visible from above between the rostrum and 
the outward curve of the carapax. 

Antennae projecting beyond rostrum to a length about equal 
to that of carapax, sparsely setose. 
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Antennul© less than half the length of antennae, branches 
of flagella equal, the upper stouter than the lower. 

Chelipeds equal; merus compressed, smooth, equal in length 
to the hand; carpus smooth, about half the length of upper 
margin of propod us; propodus smooth, sparsely hirsute, the 
hairs most abundant on inner side; poliex short, sharp- 
pointed, curved regularly upwards ; dactylus less than half 
the length of palmar portion of hand, which is thickly hirsute, 
curved regularly downwards, its tip passing beyond that of 
the dactylus. 

Four hinder pairs of pereiopodi compressed, the posterior 
margins and tips of the propodi hirsute, also, to a less extent, 
the posterior margins of the carpi. 

Anterior margin of the merus and propodus of the second 
pair set with long hairs. 

Posterior margin of fourth abdominal segment besot with 
short stiff hairs ; the three, posterior segments and the lateral 
caudal appendages complexly wrinkled above, the rugae 
smooth. Terminal segment broader than long, distal margin 
longer than proximal; caudal processes large, filling up the 
space between the terminal and fifth segments. 

Length of larger specimen 25 rnillims. 

Two specimens of this species were collected at Port Escon¬ 
dido, Gulf of California, under stones and coral at low tide, 
August 1876. 


Callianasm calijbrmemis , Dana. 

CdUtanatsa califomiensis } Daim, Proc. Acad. Nat. Sci. Phil. 1854, vii. 
p. 176; Btimpaon, Crust. & Echin. P, H, N, Am. p, 49, pi. xxi. 
tig. 4. 

Stinroson records the occurrence of this species at Fort Steila- 
coom, Puget Sound ( Sucklev ), and near the mouth of San- 
Francisco Bay ( Trask). I nave not been fortunate enough to 
meet with it m the latter locality, but have found it in aoun- 
dance near Preston’s Point, Tomales Bay. 

In the museum of the Cal. Acad. Sci. are several specimens 
from Mutiny Bay, Alaska. 

Both the anterior feet of the female are of a bright rose 
colour; but the large hand of the male is nearly of the same 
tint with the body. 

Upon specimens I collected in Tomales Bay were numerous 
minute red parasites which I neglected to examine, but con¬ 
jecture to have been Acarida. 
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CaUiananea gigas 9 Dana. 

CnUicnuma <jiqa$ y Dana, ILS. Ex. Exp., Crust, i. 232, pi. xxxii. fig. 3 ; 
Stimpson, (3rust. & Ecbin. P. S. N A. p, 40. 

I have not met with this species in the vicinity of San 
Francisco; nor does it occur among the numerous species of 
Crustacea, including two new Thalassinidea, collected by 
Fisher on the coasts of the Gulf of California. 

Dana met with it in Puget Sound. 

Oallianasaa hmgimanu , Stimpson. 

Cattianasaa longimana , Stinipmm, op. at. p. fiO, pi. x\i, tig. 5. 

This species, originally collected at Fort Steilacoom, Puget 
Sound, by Dr. Suckley, occurs also at Santa-Rosa Island, 
one of the Santa-Barbava group, at San Diego, and at San- 
Quentin Bay, Lower California. Doubtless it occurs at points 
intermediate between these widely separated localities. 

Callianulm typa , M.-Edwards. 

Calhanidca tyjH i, M.-Edwards, iliat. Nat. des Cruet, pi. xxv. to, 
tigs. 8-14. 

It was with some surprise that I found, among other speci¬ 
mens of Crustacea collected by Mr. W. J. Fisher in the 
Gulf of California, some examples of this species, first col¬ 
lected by Messrs. Quoy and Guimard upon the coaBts of New 
Ireland. After careful examination l cannot detect any 
difference between my specimens and the figures given by 
Milne-Edwards, although the localities are so wide apart. 

The specimens, three in number, were taken at La Pass at 
low tide. 

Total length of second largest specimen 50 millims. j length 
of smaller hand 10, of Larger 15. Length of mauus of larger 
ckeliped of largest specimen 24 millims., of palmar portion 14, 
of carpus 3, of menis 11; of manus of smaller cneliped 15, 
of carpus 8*5, of merus 8*5 ; width of manus of larger cheli- 
ped 10. 


Astacilxa. 

Panultrus interruptu8 } Randall. 

This is the “lobster” of the San-Francisco market. Large 
numbers are caught at Santa Barbara and other points south 
of San Francisco. 

Stimpson states that it inhabits rocky ledges in rather deep 
water. 
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Panulirue guttatm , Gray* 

Dr. T. Hale Streets* mentions this species among those 
collected by J. A. M'Neil upon the Isthmus of rarflwna, 
presumably from the Pacific coast. 

Panulirus americanm , Lamarck. 

Also included in the above-mentioned catalogue. 

Panulirus gracilis , Streets. 

PtmuIinM gracUttt, Streots, Proc. Acad. Nat, Sci. Phil. 1871,225, pi. xi. 

% 2 . 

This form is described by Streets from a specimen 0*9 inch 
in length, probably a very young individual. 

Astacus Gambeliij Agassiz. 

This very distinct species appears to be peculiar to the 
central region of North America; all the specimens I have 
seen have been collected east of the Sierra Nevada. 

It is easily distinguished from the species inhabiting the 
rivers flowing into the Pacific, by the pilose areas upon the 
upper surface of the chelso, and by the simple rostrum. 

Astacus nigrescensj Stimpson. 

Astacus niyrescem, Stimppon, Crust. & Echin. P. S. N. A. p. 52. 

This species appears to be found in most of the larger 
brooks of the central counties of California, such as the 
Alameda Creek, Alameda Co., Coyote Creek, Santa-Clara 
Co., and San-Joaouin Slough. 

It is occasionally sold in the markets of San Francisco. 
Adult specimens exceed 4 inches in length. 

Astacus klamaihensis ) Stimpson. 

Astacus klumatherms , Stimpson, op. c#. 64. 

This small species, first found in Klamath Lake by Dr. 
dewberry, has also been taken in the Columbia River; and I 
have collected several individuals in Eel River, Humboldt 
Co., California, 

Astacus Trowbridgii , Stimpson. 

4 Astacus Trowbridgii, Stimpson, op. cit, 63. 

The terminal spine of the rostrum is less slender than in 
A , nigrescens ; and a single prominent antero-lateral tooth on 



m 


Mr. H. J, Carter on the Stromatoporidaa. 

each side supersedes the five or six small sharp spines of that 
species. The edges of the terminal spine are serrated. 

Astacus I(vviu8culu8 } Dana. 

Columbia River, Puget Sound. 

San Francisco, Aug. 28,1878. 


XXXVI.— On the probaMe Nature of the Animal which pro¬ 
duced the Stromatoporidai, traced through Hydractinia. Mil- 
lepora alcicornis, and Caunopora, to Stromatopora. By II. 
J. Carter, F.R.S. &c. 

As there are undoubtedly several species of Stromatopora, and 
each species may have several varieties, while the whole may 
be variously altered by mineralization, these contingencies 
are too numerous for me to undertake the palaeontology of the 
whole group, and therefore I shall confine myself solely to the 
probable nature of the animal which produced them. 

1 need hardly premise that in proportion to the knowledge 
of beings actually living will be that of those which have 
passed away—that is^ that it is impossible to be a good palae¬ 
ontologist without being a good morphologist, either specially 
or generally, and therefore that a knowledge of geology alone 
cannot make a good palaeontologist. 

Take, for instance, the following fact, which no amount of 
fossil material could afford, and wnieh nothing but a know¬ 
ledge of recent structure could supply, and the foregoing 
premise becomes evident. 

Thus, the embryo of Hydractinia eckinata begins its struc¬ 
ture, both soft and hard, by developing a s&rcodic membrane 
which is traversed by a vascularity consisting of rami, ramu~ 
Bculi, ramu8cunculi’ &c., over which minute points of chitinous 
or homy matter subsequently appear along the course of the 
vessels (that is, outside their walls), which, after having grown 
into branched elements, ultimately become incorporated in the 
formation of the fibre of the polypary or ccenenchyma, after the 
manner of Millepora alcicornis , as will be more particularly 
explained by-and-by (‘ Annals/ 1873, vol. xi., and 1877, 
vol. xix.). When the soft parts are abstracted the space* alone 
which they occupied are left, whereby the coenenchyma becomes,^ 
as it were, the mould of the vessels. Pari passu with the" 
development of the ccenenchyma is that of the polypites and 
the development of new vascular foci, from which it happens 
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that the ultimate radicle*? of the branches of the different foci 
unite with each other, and thus the structure is extended. 

This, which may be termed the “ proliferous membrane,” 
hydrophyton of Allman, or coenosare, may be assumed to have 
existed in all Hydrozoic cocncncbymata of the kind, whether 
present or past; and thus our knowledge of the recent structure 
will be found to afford us decisive explanation of that which 
might otherwise have remained conjectural for an unlimited 
period. 

Passing on to Millepora alcicornis , which is a llydrozoic 
coral, wc find precisely the same kind of grooved venation, 
indicative of the previous existence of a il proliferous mem- 
branej” as in IIydractinia echinaia f only that, for the most 
part, it is concealed by the surface-layer, which requires to be 
picked off with a sharp-pointed instrument to bring the venation 
into view. (Scraping off the layer with a sharp knife will also 
do this, but not so satisfactorily, especially as by the former 
method portions of the dried vessels themselves often remain 
in situ.) Yet occasionally the grooved venation appears in 
the surface, as may be seen on a specimen at the British 
Museum in one of the upright cases in the coral-room, 
labelled accordingly. (This specimen is composed of cylin¬ 
drical anastomosing branches beset with short, stout, spine-like 
processes, altogether presenting a flat elathrous mass about 
twelve inches broad and nine inches high as it now stands.) 
There is also another specimen, more like the typical Mille¬ 
pora alcicornis in shape, from the flatness of its branches, 
whereon the grooved venation is partial—that is, obvious out¬ 
side in some parts only. This venation was seen by Mr. H. 
N. Moseley “on the surface of n corallum iu a species of 
Millepora obtained at Zamboangan, Philippines (Phil. 
Trans. 1877, vol. clxvii. p. 125) ; and a similar reticulation 
may be observed with a common lens in the horizontal lamina 
of Tubipora musica y as it appears through the upper layer. 

In a vortical fracture of a branch of Millepora alcicornis f 
holes here and there, indicative of the larger branches of the 
grooved venation, maybe seen just under the surface-layer, 
while the smaller ones which rise into it arc lost by becoming 
continuous with the vermicular interspaces of thecoenenchyma; 
except in some instances, where the vessels which occupy 
them appear to have become calcified and thus rendered 
visible by a slight portion of the surface-layer being shaven 
off with a very sharp knife. Indeed the same condition 
sometimes leads to their permanency on the outside of the 
surface-layer, where they may be seen with the naked eye, or 
at least with a lens of moderate power. At the same time, 
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in this state they must not be confounded with that common 
calcareous white mycelium which, either Foraminiferous or 
Saprolegnious, pervades almost every marine calcareous 
structure. 

That, however, the vessels of the u proliferous membrane ” 
are sometimes calcified is worth remembering, as it rnay 
hereafter explain how, in the fossil species, they apj>ear some¬ 
times as mere spaces, whereby they may often be easily 
overlooked, and at others in the form of calcified canals . 

The vascularity of the u proliferous membrane,” which has 
l>cen examined by Mr. Moseley in the recent state, and iden¬ 
tified it h the u hydrophyton ” of Allman (eoeuosarc auct.), 
is beautifully represented in his figures 12 and 16, plate iii. 
( oj >. et lo<\ cit .), where the vessels are shown to be surrounded 
and filled respectively with ectodermic and endodermic cells of 
different kinds which produce the various elements of which 
the Millepore is composed. 

Having thus pointed out the source from which the coral- 
lum of Millcpora alcicornis is derived, J have now briefly to 
allude to the composition of its ultimate structure; and for this 
purjKme let us assume that a branch has been broken off from 
the main specimen, and that we are examining the vertical 
fracture (for this is preferable to any other method, as involving 
the least destruction of the more delicate parts). We may 
observe that the branch is marked by an axial, a middle, and 
a superficial structure, all three of which are differentiated by 
the following peculiarities. The u axial structure ” is here 
represented by a number of minute holes in juxtaposition 
(that is, a cribriform coenenchyma), in which the surface of the 
hard parts towards the holes or spaces is more compact than 
the rest; that is, the surface is more opaque and whiter 
than the interior, which, on the other hand, is composed of 
more transparent ealcite. This, again, which will be generally 
found to be the case with the coenenchyma, is worth remem¬ 
bering, because it will lead to the explanation of a similar 
appearance in the elements of the fossil structure/which other¬ 
wise might be set down as originally hollow or filled with 
ocenosarc. The “ middle structure,” on the other hand, is 
more compact, and its coenenchyma composed of a curvilinear 
element or fibre, moulded over a vermieulo-reticulate coeno- 
sare, whose tortuous anastomosing canals alone remain in the 
dried corallum, more or less obliterated here by thickening. 
This basic structure, again, is traversed by tubular spaces at 
variable distances from each other, which radiate from the 
“axial structure” towards the circumference of the branch 
0 Annals,’ 1878, vol. i. pi. xvii. fig. 5), where they end in the 
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calicles respectively, and, besides being in direct communica¬ 
tion with the vermicular spaces of the curvilinear coenenchyma, 
which open into them all round, are more or less divided 
transversely into compartments by calcareous septa (often 
surmounted by a sty Ions process), which have been called 

tabulse,” each compartment indicating the successive deve¬ 
lopment of a polypitc or hydranth: hence the term u tabu¬ 
lated ” has been applied to them. (This is a common feature 
of the tubes of Heliolites , Halysites , and Favorite#.) Lastly, 
the u superficial structure,” which is the surface-layer, is 
formed exactly like the u middle structure,” only that, being 
actually under growth, it is less compact, whereby the trans¬ 
verse sections of the larger branches of the u proliferous mem¬ 
brane,” or hydrophyton. arc rendered more visible between* it 
and the outer margin of the u middle structure” than in the 
layers of the latter. 

Turning now to an examination of the branch longitudi¬ 
nally } we may reverse the order of the description ; and taking 
the u superficial structure” first, we observe the same curvi¬ 
linear character of the elementary composition of the coenen- 
chyma as before mentioned, but more open and, where de¬ 
finitively formed, presenting, sometimes on the surface and 
generally in the deeper parts, a convoluted appearance of the 
typical curvilinear character, in miniature like the convolu¬ 
tions of the brain, united by transverse processes or bars—in 
short, veiy much like the remains of a thoroughly worm-eaten 
piece of wood,—but where imperfectly formed, as on the 
surface chiefly, more or less spined, owing to its being formed 
in the first place of small, nodose, bacillar, and branched (?) 
calcareous spicules, which, before they become entirely incor¬ 
porated into fibre, project more or less beyond the surface of 
the latter (accounting, perhaps, for the granular and cribriform 
appearance of the fibre in Gaunopora &c., that will hereafter 
be mentioned), subsequently passing into the typical curvi¬ 
linear form, and finally, more internally (that is, in the 
u middle structure”), into a solid crystalline state with radiated 
Structure, like that represented by Mr. Moseley (op. et loc. cit. 
pi. 2. fig. 8), in which no trace of the original spicular element 
remains, as in Tubipora musica —a transition first mentioned 
by Ellis in the red coral (Corallium rubrum ), who states that 
he received the “ hint ” from Dr. Donati (Ellis and Solander, 
<Nat. Hist of Zoophytes/ 1786, p. 78). 

This can be well seen in Milkpora alcicornis with an inch- 
focus compound power, magnifying about 100 diameters, 
probably better in the living than in*the dried specimen, 
where, unless protected by the overgrowth of a piece of 
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sponge, as is often the case in specimens from the West Indies, 
it is generally rubbed off like the corresponding parts in 'Pubi- 
pora rnusica . The process of incorporating the spieular 
elements into calcareous fibre seems analogous to that which 
takes place in the vitreous hexactinellid sponges, wherein the 
mould of the spicule may be brought back by some solvent, 
viz. an acid in the former and an alkali (as Mr. Hollas has 
shown) in the latter. In VoralUum rubrum a transverse 
section ground down to extreme thinness will well show what 
was stated by Donati so long ago. 

Here and there again, on the surface of the “superficial 
structure,” may be seen the calieular spaces of the full-formed 
polypite and those of the zooid respectively, more or less irre¬ 
gularly scattered about, more or less thickly, more or less in 
number, the one or the other, sometimes in groups, as in the 
species from Tahiti figured by Mr. Moseley, of which I rIbo 
possess a specimen from the West Indies. 

Occasionally, as before stated, the surface of the “ super¬ 
ficial structure” presents the grooved venation indicative of 
the vascularity of the “ proliferous membrane;” while for the 
most part tins only becomes visible after the surface-layer 
has been picked off, as before stated, when it may be seen 
sunk into the outer layer of the “ middle structure.” 

Splitting now the branch longitudinally, both the “middle” 
and the “axial structure” are brought into view, when the 
former, of course, presents the same features as in the trans¬ 
verse fracture; while the “axial,” which in the transverse 
fracture only appears as a cribriform surface, is now found to 
be composed of longitudinal tubes in juxtaposition, more or 
less interrupted hytabuhr , and more or less pierced with holes, 
by which they communicate with each other. 

In most instances also, as before stated, the grooved vena* 
tion, which represents the larger vessols of the “ proliferous 
membrane ” or hydrophvton, is concealed beneath the super¬ 
ficial layer; but as the branch grows by additional layers to 
its surface, it is evident that this layer must be thin before it 
can be thick, and that therefore, if the specimen meet with its 
death or be seen when the surface-layer is thin, the vascu* 
larity will be visible to the naked eye, and vice versd. Hence 
the absence of the grooved venation on the surface in some, 
but not in all, specimens may receive this explanation both in 
the recent and in the fossilized structures. 

This seems to be the proper place to notice the differences 
that exist between a # coral (Acfcmozoic or Hydrozoic) and a 
sponge, which may be thus described, viz.:— 

A coral grows from an embryo which develops one animal, 
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the polyp; and this animal has but one opening, through 
which the food is taken in and the refuse discharged. After 
this a plurality of polyps are developed from stoloniferous buds 
around the original one, in the form of a layer supported by 
their calcareous coenenchyma, the original polyp developing 
another polyp directly over itself; then other layers of 
polyps accompanied by their coenenchyma follow, until the 
ultimate form of the coral, whether branched or massive, is 
attained; while as cat'll layer of polyps is formed respec¬ 
tively over its predecessor (increased uy branching , of course, to 
fill up the extending circumference) the parts below pass into 
ccenosare, which thus, for a time, fills up the interspaces of the 
coenenchyma, until, in the massive corals, the coenosarc itself 
perishes, and thus the base becomes virtually dead. In 
Madrepora abrotanoides the successive development of the 
central or original polyps over each other is distinctly shown 
by a branch which is broken off at each end, when the centre 
of the coenenchyma at both extremities presents the septate 
or mesenterieated cell of the polyp, with this difference only, 
that the structure is thicker or more condensed in the lower or 
older part. Still the mesenterieated tube is continued through¬ 
out; and as the corallum of the Ilydrozoa is subject to the 
same repetitionary conditions in development, it is not uncom¬ 
mon to see the same tube, whatever tins may have been, con¬ 
tinued vertically through the mass in a similar growth of 
Stromatopora , until it appears in the centre of the stelliform 
hydrophvton on the surface, presenting the same appearance 
over each successive layer of the coral. To this point I shall 
have to return by-anu-by, merely observing now that what 
produces fhe polyp also produces the hydropnyton^ and there¬ 
fore the two may have been combined or separate in the same 
mass. 

A sponge, on the other hand, grows from an embryo which 
develops a sarcoid surface-membrane pierced with holes 
(pores) which are ever opening and closing, and interiorly 
charged with hollow globular groups of mono-flagellated 
animals, viz. the spongozoa. These, again, receive their food 
through the pores, and discharge the refuse through the radi¬ 
cles of a branched excretory canal-system, which, becoming 
larger in proportion to the number of branches it receives, at 
length terminates in an expanded vent or oscule on the sur¬ 
face. Pari pasHu with this development, a skeletal structure 
is formed, which, for the most part, is kerato-silicoous or 
kerato-calcareous; that is, it is composed of chitinous or 
horny fibre strengthened by siliceous or calcareous spicules. 
After this, the structure goes on increasing in bulk until the 
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ultimate form of the sponge, whether branched or massive, in 
attained ; but as this increase is only attended with a trans¬ 
formation of the old surface into the internal stiucture, and 
the groups of spongozoa go on increasing, while they do not 
die out in the interior, the excretory canal goes on increasing 
in size also, until ot necessity (that is, from its importance) it 
becomes the most pi eminent feature in the structure of the 
sponge, agreeing in this matter with the excretory canals in 
all animals, which are largest and most dilated at their outlet 
—trumpet-shaped. 

Hence to have a sponge without a distinct excretory canal- 
system which, from its preponderance over the other structures, 
can be seen with the naked eye, would be an impossibility; 
while the nature of a coral-animal requires nothing of the 
kind, since it is situated on the surface of the mass and 
discharges the refuse of its food through the same orifice 
by which it entered the body on the spot. 

Having now considered the structure of these recent animals, 
let us turn our attention to that of the fossilized forms called 
Stromatopora. And here it is desirable to premise that they 
will be treated of under the family name of Stromatoporidaj, 
in which the genera Stromatopora and Caunopora will be 
included, and the latter described first, as it is partly through 
Cafinop ora that we shall have to ally Stromatopora to Mitten 
pora alcicornis and thus to Hy dr actinia. 

In 1840 (Trans, tied. Hoc. Lond. vol. v. pt. 3) Lonsdale 
figured and described Caunopora , Phill., under the provisional 
name of Coscinopora placenta , observing that “ other speci¬ 
mens [of Caunopora ] might be mistaken for Stromatopora 
concmtrica , except that the tubes [the italics arc Ihine] with 
careful search may always be found.” 

In 1841 Phillips (‘Palaeozoic Fossils of Cornwall. Devon, 
and West Somerset ’) gave the name of u Caunopora ” to this 
genus, again with reference to the “tubes;” while Rally, 
m 1876 (‘ Characteristic Brit. Fossils ’); calls it Stromatopora 
placenta , Lonsdale, previously named by Rosen Stromatopora 
Schmidtii (‘ Ueber die Natur der Stromatoporen und filler die 
Erhaltung der Hornfaser der Spongien im fossilen Zustande/ 
Dorpat, 1867, Taf. 4, 5). Finally it has been illustrated by 
Nicholson and Murie under the name of Caunopora (Linn. 
Soc. Journ., Zool. vol. xiv. p. 219, and pi. ii. fig. 4). 

The necessity of making this a distinct genus of the 
Stromatoporidai with a different name will hereafter appear 
evident; and as the latter has already been done, I snail 
allude to it under the name of Caunopora (Phill.) placenta* 
Lonsdale. 
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My observations on (launoporaplacenta have been manifold ; 
and up to my last communication on the subject I had always 
alluded to it under the name of u Stromatopora ” (* Annals,’ 
1878, vol. ii. p. 85). This having been explained, then, let 
us proceed to a description of the fossil dissected out of a cal¬ 
careous laminated amorphous mass from the Devonian Lime¬ 
stone, about two feet (and probably more originally) in 
diameter. 

Ilere it is composed of large nodules growing from different 
nuclei and enveloping during its spreading course more or less 
foreign materia] and the petrified remains of many foreign 
organisms. Taking one of these nodules about three inches 
in diameter (for they vary in size above and below this 
measurement), we find it hemispherical or parabolical; and 
commencing with a horizontal section through the base, the 
central or axial part is observed to be composed of a cribriform 
structure, occasioned by the presence of a tubulated eooncnchyma, 
to be more particularly described presently, of which the ends 
of the tubes in juxtaposition are alone here visible; outside 
which, extending to tlie circumference, is a curvilinea • cocmen- 
eliyraa (that is, curvilinear in the element, as already described 
in Millepora alcieornis ) through which tubes at a variable 
distance from each other radiate from the axial structure to 
the circumference, intermixed with rods of opaque white 
ealcite taking the same direction, which are intimately con¬ 
nected with the curvilinear fibre of the coenenchyma, Of which 
they, indeed, form part; while they are composed of a more 
transparent calcite internally, which would lead to the supposi¬ 
tion that they were once hollow, did not the same differentiation 
appear in the ccenenchymal tissue between the tubes in the 
u axial structure ” of the living Millepora alcieornis , as before 
stated. Further, those radiating separated tubes are more or 
less divided into compartments by tahuhr ; and here and there, 
along the lines of concentric laminae which they traverse, and 
which characterize the structure generally, are seen circular 
spaces indicative of vertical sections of horizontal vessels, which 
we shall presently find, by the indications of the previous 
existence of stellitorm groups of the hydrophyton-vessels on 
the surface, to have existed Detween the latnime respectively. 

If we now make a vertical section through the axis of the 
cone, the same structure will of course present itself externally, 
while the axial structure, consisting of tubes in juxtaposition 
radiating upwards and outwards, will come into view longitu¬ 
dinally, when they will be found to have been so numerously 

r jrforated with holes and traversed by Uihuhv, that, at first, 
was inclined to think this specimen of ('aunojwra had grown 
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upon Famsites gothlandicus ; nor was I convinced to the con¬ 
trary until 1 found a similar differentiation in Millepora 
alcicornis , as already stated, viz. in the u axial structure. 

Lastly, if we go to the surface of the nodule or cone, wc 
shall find it to present the same curvilinear-fibred ccenen- 
chynia with the separated tubes and rods as above described; 
but instead of a longitudinal view of them we have here only 
their ends, in which the former often present a white opacity 
in the centre as if some of the tabula* had possessed a styloid 
point similar to that seen on some of the tabula} in MiUmora 
alcicornis (at all events there was something of the kind 
here); while the rods present a transparent centre within the 
opaque white calcite externally, corresponding to what was 
seen in the longitudinal section of this part of the coencnchyma 
in the horizontal section of the base. But the most remark¬ 
able feature of the surface is the presence of more or less 
stelliform groups of lapidified vessels or spaces irregularly 
scattered over the laminae horizontally , and therefore repeated 
after this fashion throughout the mass. The rays of these 
stelliform groups arc more or less dendritic in their form, beinjj 
branched and subdivided repeatedly, until their ultimate divi¬ 
sions are lost in the vermicular spaces of the coenenchyma, 
now equally lapidified, thus becoming continuous with the 
branches ot the neighbouring groups. It is desirable to re¬ 
member this feature, as we shall hereafter find it to be repeated 
in Stromatopora } sometimes as mere spaces, sometimes as 
calcified tubes. 

In some species of Caunopora the curvilinear fibre, always 
more or less granular, appears to be cribriform; but if origi¬ 
nally composed of an aggregation of minute spicules, as in 
MtUepora alcicornis. this appearance is easily explicable. It 
is, however, not confined to (Jaunopora ; for the curvilinear fibre 
of other coralla (ex gr. Batter aby a inxvqualis) presents the same 
kind of appearance under similar circumstances—that is, when 
the plane of section has so passed through it as to show its 
interior ; otherwise, as by looking at the fibre below the twr~ 
face of the section, we may observe that the lamina which has 
enclosed the spicules to form the fibre presents nothing of the 
kind or merely a granulated exterior. 

Thus the presence of spicules in the fibre of Stdlispongia, 
variabilis (‘Annals/ 1878, vol. i. pi. xvii. fig. 10), seen in a 
microscopic preparation kindly sent me by Dr. G. Steinmaii) 
further strengthens me in my opinion that it also was a Hydro- 
zoic coral, at the same time that it points out how easily such 
fossil structure might be confounded with that of sponges. 
One should always remember that Nature is ever imitating 
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herself, in general forms especially, and therefore that like 
forms are not always accompanied by like functions. 

What the surface of Caunopora was like in its original state 
I do not know, as all the specimens that I have seen are too 
weathered to describe this satisfactorily. Perhaps it was like 
that of Parkeria , whose structure elementarily very much 
resembles that of Caunopora ; that is, the surface con¬ 
sisted of gentle elevations more or less irregular in their form 
and diameter. But internally the tubes are often united by 
cross branches, similar to Syringopora in this respect, althougn 
widely different otherwise, as the tubes of Caunopora are 
united by the curvilinear ccenenchyma, while Byringopora ? like 
Tubipora nmsica, had nothing between its tul>C8. Again, a 
branch of the u stelliform’* groups of vessels is often con¬ 
nected with one of these cahcular tubes, showing that the 
calicle and vessels may be combined, and developed from each 
other, as the case may be. 

All this has been witnessed in the Miileporidie by Mr. 
Moseley, who states ( op. et be. cit.) that u the thin incrusting 
films or Milhpora , when dead and dry, show well the ramifi¬ 
cations of the canal-systems and their connexion with the 
calicles” (t>. 120), and u in some cases large tertiary branches 
of the canals join the zooid-cavities directly " (p. 125). 

Thus in all essential points the structure of Caunopora pla¬ 
centa was the same as that of MiUepora cdcicornis : only the 
large-branched vascularity of the u proliferous membrane/’ or 
hydrophyton, instead of straggling over the surface, was deve¬ 
loped from more foct\ and thus brought into more stelliform 
shapes. Even in the Stromatoporidue this differs in degree, 
as may be seen by comparing Baron Kosen’s lithograph of his 
Btrovmtopora chgans (Taf. iiu fig. 1) with that of S. Bchmidtii 
(Taf. iy. fig. 1, op. cit.) y which, as before stated, was probably a 
Caunopora) ; while in the specimen of Btromatopora rnammil- 
lata } Nich,, from which fig. 10, pi, 1 (Linn. Soc. Journ. l.c.) 
was taken, which came from Canada West, and was shown 
me by Dr. Murie, both the straggling and stellate forms of the 
vascularity are present on the same surface. 

We now come to 8. ooncentrica, Qoldf.; but who has de¬ 
fined this species? Certainly not Qoldfuss, either in bis dia^ 
gnosis or in his illustration. Thus, when authors speak of S. 
concentrica, I, after having now studied the Silurian and De¬ 
vonian species probably as extensively as any one living, 
whereby a repetition of the same forms in every collection, 
both English and American, has been witnessed, am thus in¬ 
clined to think that I have seen specimens of the greater part 
of the species; yet I am at a loss how to define B. concentrioa> 
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Goldf., further than Lonsdale has done by stating that it does 
not present u tubes ” like those of liis u Coscinopora placenta,' 
« our Caunoj)ora placenta —which is totally inadequate to our 
present purpose. There are, however, other features which 
are common to many forms of ^rowa/qpora-structure, which 
I have never seen in Caunopora ; and if wc combine these with 
the absence of the “ tubes’’ and a more or less gnarly struc¬ 
ture (like that seen in knotty wood) in the section, already re¬ 
presented by Phillips (of>. cit.) in his figure of 8 . concentrica , 
we might then get a typical form to which we might still apply 
the name given to it by Gojdfuss. and then know what we 
were writing about. To these u other features ” I shall now 
allude. 

The il gnarly ” or undulating character in the general struc¬ 
ture of Stromatopora, where the bend of tlte undulation may 
vary from a few lines to as many inches in diameter more or 
less, should not be confounded with the curvilinear fibre, of the 
cotmenckyma in Caunopora already described, nor with the 
rectilinear fibre of Stromatopora about to be mentioned. The 
term u curvilinear ” has already been explained; and that of 
u rectilinear ” means that the lines representing the elemen¬ 
tary part or fibre of the coenenchyma are all more or less 
straight. 

As with Caunopora , so with Stromatopora : my observations 
have been manifold ; but not having had tue opportunity of 
dissecting a large block of the latter, as with the iormer, they 
have been made on fragments of weathered or unpolished and 

I iolished specimens respectively, the largest not exceeding nine 
ry four and a half inenes in diameter. 

Looking at the vertical section of Stromatopora concentrica, 
Goldf., as presenting the typical structure of the family, the 
coenenchyma may be observed to consist of more or less straight 
lines arranged horizontally, cut at right angles by vertical ones 
or rods, which are the thickest of the two; while the horizon - 
tal section presents a number of white points, which are the 
ends of the u rods/’ united together by a rectilinear structure 
consisting of straight lines, which extend between the points 
and between each other, so as to produce a cribriform lamina 
with triangular or multiangular spaces. For the term u rec¬ 
tilinear ” 1 have hitherto used that of " hexactineUid/’ which 
was evidently a misnomer. Further it should be remembered 
that in some specimens or species the coenencliymal structure 
is extremely fine, and in others, especially the rods, compara¬ 
tively coarse. 

Now, as the vertical section shows no trace of the structure 
seen in the horizontal one, saving the margin of the. lamina, 
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which is represented by the horizontal lines of the former, and 
the vertical rods (which are represented by their ends only in 
thel&tter), respectively, while, where the plane of the horizon¬ 
tal section passes between two lamin®, the points of the rods 
alone are seen on the immediate surface . it becomes evident 
that the coenenchyma is formed of vertical rods which support, 
at variable distances, the horizontal cribriform laininee. 

Again, it is evident that the coenosarc of this coenenchyma 
in Stromatopora was as continuous throughout as in that of 
Caunopora . and that the continuity through the cribriform la- 
rainse was kept up in the same way as through the cribriform 
transverse septa of Tubipora musica . 

Further, it may be observed that the white or opaque t( rods ” 
of calcite, as well as the rectilinear structure of the lamina* ge¬ 
nerally, present a more or less transparent calcite internally, 
as in the M axial structure ” of Millepora alcicornis and in the 
rods of Caunopora } before noticed, whereby, if this had not 
already been explained, it might seem as if they were origi¬ 
nally hollow or filled with some soft fleshy matter. 

Lastly, in the horizontal section may be seen, as in Cauno - 
*pora , the stelliform groups of vessels more or less scattered 
over each lamina, together with more or less transverse sections 
of them, according to their position, in the vertical section of 
Stromatopora —sometimes in distinct lines where the vessels 
have calcareous walls, at others as mere Spaces in the recti¬ 
linear stnpicture, when they may be so indistinct as to escape 
observation if not sought for carefully • while at other times 
they may not be present all, as stated m Millepora alcicornis , 
on account of their being concealed underneath the plane of 
the section, which may have just taken away the upper part 
of the layer bearing them, and not sufficient of the lower part 
to expose the following set. Again, in the vertical section 
there is often indication that a continuous vertical canal, to 
which I have before alluded, passed up through the whole of 
the stellate groups in that line, and, thus connecting them 
together, may have been developed from calicles successively 
formed on the surface, whereby a continuous canal would 
be kept up, as in the branch of Madrfyora abrotanoides before 
cited; or the canal may be interrupted; or there may be no 
defined centre or indication of opening there as in Stromatopora 
astroites, Eos. (op. cit . Taf. ii. fig. 7); or there may be no stel¬ 
late centre ana the form may be merely dendritic, as in S. 
Sckmidtii , Eos. (ib. Taf. iv. %. 1), finally passing into thestrag. 
gling form observed in Millepora alcicornis . Further, the 
branches of the stellate group may not be horizontal, but sloping 
all round, as when it is successively developed on the summit of a 
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mamillary process, e.g. in Stromatopora polymorpha. This 
is perhaps best seen in the vertical section, where according to 
the height of the elevation will be the slope of the vessels. 
But whatever form this vascularity may present, it cannot 
alter the function, which, as before stated, is that of the “ pro¬ 
liferous membrane” or hydrophyton. 

We now come to the calielcs of Stromatopora ; and as these 
are the last indications of the animal which formed it, and we 
have no “tubes” to aid us here as in Vaunopora , it will be 
necessary to give close attention to this part of the subject if 
the chief object of this communication is to be realized. 

1 would here premise that, after Dr. Murie had, with his 
usual desire to sacrifice every thing to truth, however and by 
whomsoever elicited, shown me Prof. Nicholson’s American 
specimens of Stromatopora , which being as they were found 
(that is, presenting their natural surfaces much better than 
might have previously been expected after the contingencies 
to which they must have been exposed for so many ages since 
they formed the coencnehyma of living animals), my general 
impression was that these surfaces were more nearly allied to 
Jlydractinia echinata than to Millcpora alctcarnia ; and this X* 
find to be confirmed by Prof. Nicholson’s following description 
of his Stromatoporagranulata (Ann. 1873, xii* p. 5)4), viz.• 
“ It forms thin crusts, often occupying very extensive surfaces 
(3 x 2 ft. x 4 in.). Composed of concentric lamina^ about ten 
in the space of a line, separated by intei spaces which are mi¬ 
nutely broken up into cells by numerous delicate vertical rods. 
Surface regularly undulating, often raised into chimney-like 
or conical elevations, which, however, are never perforated* 
The entire surface is covered with a flue miliary granulation.” 
To which is added (Ann. 1874, vol. xiii. p. 10), “the pores 
consist of minute close-set perforations in a delicate calcareous 
membrane or surface-layer.” 

I examined several specimens of this species, viz. 8. grants 
lata, collected by Prof. Nicholson, at Dr. Murie’s, and observed 
that the u conical elevations ” were essentially like those of 
Jlydractinia echinata ; while in one specimen, where a part of* 
the superficial layer had been taken off, and the vessels of thtf 
Stromatopora thus exposed, the latter presented the usual 
stellate appearance instead of the straggling form in Hydrac~ 
tinia echmata and JL arbcrreacens (Ann. 1878, vol. i. p, 298, 
pi. xvii. fig. 1). 

Again, Baron Rosen’s representations of 8. Ungerni 
(Taf. ix. figs. 5 & 6) and 8. dentata (Taf. x. figs. 1 & 3), 
which were similar forms to 8. granulata , Nicn., are, in 
the matter of the conical elevations on the surface still re* 
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maining on the layers internally where the latter have been 
separated or are surmounted by hollow spaces, almost identical 
with what I have figured of Iiydractinia echinata , H. calcar m } 
and the fossil species H. pliocena respectively (Ann. 1877, 
vol. xix. pi. viii. figs. 1, 4, and 9, c, d). 

So that 1 am quite prepared, under these circumstances, not 
only not to find the “ tubes” in 8'tromatopora, as stated by 
Lonsdale, but to find in their stead indications of the existence 
of minute holes on the surface, as in the Hydractinia> } where* 
thw do not exceed the l-600th of an inch in diameter. 

Hall has figured them in his Stromatopora concsntrica , but 
unfortunately 1ms not added the measurement (‘ Palaeontology 
of New York,’ 1847, vol. ii. p. 136, pi. 73. figs. 1 b and 1 c ); 
and I have often seen what I take to be the same foramina, 
but only in one instance where it seems to admit of no doubt; 
and this was in a specimen of (tome) S. honcentrica , which came 
from the interior of a Beekite found near Torbay, and now in the 

I wssession of Mr. Vicary, of Exeter, who kindly lent it to me 
or examination. The transformation of the Stromatopora here 
into silox has been attended by such a definition of structure 
that the indication of the original holes or calicles which con¬ 
tain the animals is particularly convincing in one part, where 
they are filled with transparent silex, presenting respectively a 
white or flocculent centre. They are situated between the 
}>oints of the “ rods ” which appear on the surface, are all of 
the same size, and measure 1-180th inch in diameter, while the 
white portion in the centre is l-360th inch in diameter, each of 
which exceods in this respect the diameter of the holes of the 
calicles (that is, the holes which permit the exit of the poly- 
pites) in the recent species of Hydractinia . 

Thus we appear to arrive at the nature of the animal of 
Stromatopora, the signification of the stelliforin group of 
vessels, and the successive development of the cconencnyma 
througn Hydractinia , Millepora atcicornis r and Caunopora. 

The general form of the StromatoporidsB would appear to have 
been indefinite ; that is. like reef-corals generally, they grew 
over every thing with which they came into contact, transform¬ 
ing somethings into their own structure^ and simply enveloping 
others, after the manner of Hydractinia^ progressing by suc¬ 
cessive lamination ; so that, whether weathering as m vauno- 
pora or as in Stromatopora } this was, as in corals, the most pro¬ 
minent feature of the mass,—sometimes thin, spreading, and 
iticrusting (as in 8. granulata } Nich.), at others more or less 
massive and erect (as in Caunopora and Stromatopora concen - 
trim). The most symmetrical specimen of the latter kind that 
I have seen is in the possession of Mr. Vicary, of Exeter, and 
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came from the Devonian Limestone near Newton Abbot. It 
is composed of compact black-grey limestone, and in shape is 
like a large fir-conc, nine inches in diameter longitudinally, 
five inches in diameter transversely about the centre, ana 
three inches in diameter transversely at the base, which is trun¬ 
cated where it has been broken off from its original attach¬ 
ment. Consisting of layers like the coats of an onion, which, 
where broken out, show that the coenenchyma was composed 
of undulatory larniwe bearing all the typical characters in 
structure above assigned to Htromatopora concentrica , hut 
very fine . Each layer presenting on its surface gentle sub- 
circular elevations or nodules, more or less uniform m diameter, 
and set together more or less regularly in juxtaposition, but all 
covered uniformly with a minute miliary granulation, inter¬ 
spersed irregularly with small papillary elevations, alter the 
manner of llydractinia , and each nodule surmounted by a stcl- 
liform group of vessels like those of Htromatopora . In other 
specimens, again, these elevations are raised into mammiform 
processes, as in 8. polymorpha . Goldf.; and I believe that 
there are also branched forms, wherein, of course, the stelliform 
groups of vessels coming from the summits of the mamm© or 
branches respectively, or in the vertical section of the mass (for 
this is always sure to occur when, by their lateral growth, they 
touch each other), cannot present that horizontality which is 
observed where the layers are more planiform. But as a de¬ 
scription of these would lead into the department of palaeon¬ 
tology (that is, into specific distinction), I shall only further add 
that, by. reason of the undulatory growth of the surface in the 
Stroraatoporid©, and the union of the process©*! thus produced 
when they come into contact with each other to form trie whol$ 
mass, a more or less gnarly structure like that of knotted wood 
is often presented in the interior, which would otherwise be 
unaccountable. 

Of the contributions to out knowledge of the Stromatoporid©, 
by far the most valuable that has been published is that of Baron 
Rosen in 1867, to which I have before alluded, lately brought 
to my notice through the kind consideration of Prof. Zittel, of 
Munich. To the text of 98 pages are added, besides woodcuts, 
11 lithographic plates, whose figures are preeminent both for 
accuracy and artistic delineation, illustrating the following ten 
species, viz .:—Stromatopora typica, It.; & mrtolarts , R. * & 
astroites , It.; 8. eleaans, It.: 8. Schmidtii , R.; 8. polymorpha, 
Goldf.: 8. mammillata , F. Schmidt; 8. reyularie , R.; 8* £7h- 
gerni , It.; and 8. den lata, R. 

In the text, by woodcuts and description, Baron Rosen 
makes the same division in the minute structure of theeosnen- 
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ehyma as I have done, viz. into “ rundlichen Maschen^” our 
curvilinear^ and into “dreieckigen Maschen,” our rectilinear 
fibre; but m comparing the Stroraatoporidse with the sponges, 
he evinces an actual knowledge of the former and only a bor¬ 
rowed one of the latter; while even if he had been right in his 
identification of the two, it would have been better if this had 
been based on an actual knowledge of both . 

To one well acquainted with the structure of different kinds 
of Stromatoporid® it becomes easy, from what 1 have before 
stated of their excellence, to identify the whole of his illustra¬ 
tions. Thus 8. Schmidtiiy Taf. iv. and v., from which he 
takes the character of his “ rundlichen Maschen ” (p. 7), is 
evidently a (launopora which has afforded the character of our 
u curvilinear fibre/’ as may be seen from the presence of the 
vertical spaces or tubes delineated in fig. 2, Taf. v.; while Stro- 
matvpora typica , Taf. L and Taf. ii. fig. 1, which has afforded 
the character of his “ dreieckigen Maschen ” (pp. 6 & 17), is 
equivalent in typical structure to what we have assigned to 8. 
concentrica —that is, our u rectilinear fibre.” 8. elegant, R., 
Taf. iii. fig. 1, is evidently the “ stag’s horn ” (vulg.) species of 
the Devonian Limestone, which, of all that I have seen, pre¬ 
sents the most beautiful venation internally. But here again I 
must stop, as this kind of comparison leads to specific dis¬ 
tinction, which I propose leaving to the palaeontologist. 

With reference, however, to the stelliform groups of vessels 
called by Rosen “ Faserbtiscliel,” and so comparatively over¬ 
looked by all preceding and subsequent observers, we find them 
beautifully delineated, of the natural size, in six specimens out 
of the ten which he has illustrated; and where they were not 
seen, as in 8* Ungerni and S. dentata , he suggests (p. 45) that 
this might have been owing to the “petrifying process.” It 
might, however, have been owing, as before instanced in 8* 
yranulata (also one of the incrusting species), to their being 
concealed beneath the superficial layer. Still enough appears, 
in this admirable “Inaugural Thesis” for his Doctorate,to show 
that so important a feature in the Stromatoporidfe did not escape 
the intelligent author’s notice, while it strongly recalls to mind 
the equally admirable “ Thesis ” of Dr. tin. Barrois on the 
“ Embryoiogie de quelques Sponges de la Manche.” 

Since this paper was written (1st Sept 1878), I have re-* 
ceived from Prof. Nicholson and Dr. Murie a copy of their valu¬ 
able paper “ On the Minute Structure of Stromatopora and it« 
Allies ” (extracted from the 14th vol. of the Linn. Soc. Journal, 
Zoology). This welcome contribution to our knowledge of the 
Stromatopom enters so fully into every thing connected with 
the subject that 1 can hardly do more than refer to that part 
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which bears upon the humble object of my communica¬ 
tion. 

In the first place, Iwishtlie typical form of Htromatcqmra given 
at p. 195 had been taken from Mr. Vicary’s specimen obtained 
from the Devonian Limestone near Newton Abbot, instead of 
from the specimen from the Lower Silurian of Canaaa ” repre¬ 
sented in Dr. Dawson’s i Dawn of Life/ as the former is almost 
perfect, and the latter extremely imperfect and much weathered. 
(A short description of Mr. Vicary’s specimen has already been 
given.) As for the statement in the footnote at the bottom of this 
page, viz. that 1 had identified StromaUypora with Caunopora } 
what I meant to be understood was that Caunopora was the 
species of Htromakmora to which I had all along alluded, and 
that the so-called “ hexactincllid structure ” I had found in &. 
concentrica , mihi. I agree in toto with the authors at p. 201, 
where they conclude that the u Stromatoporoids were originally 
calcareous in their com position,” also (at p. 203) that the “ radial 
pillars ” (our vertical lines or rods) were u solid,” as I have 
already stated. At p. 209, the u radiated water-canals ” arc 
the stelliform groups of canals or branched vessels of our u pro¬ 
liferous membrane,” equivalent in part to the hydropliyton of 
Allman whose contents and surroundings I have shown to have 
probably been nucleated cells ; and, at p. 210,1 must consider 
the u vertical water-canals,” where not calicular tubes, to have 
been the canals of Annelids, with which the Stromatopoi'm were 
evidently infested, like Milfepora alcicornis —which is equally a 
prey to the boring sponge Cliona , whose cavernous excavations, 
connected by little thread-like canals, often give the coral a 
lacunose structure. It is with pleasure that I see (p. 217) 
that the specific descriptions and arrangement arc only il pro¬ 
visional,” as it affords a prospect of still more valuable infor¬ 
mation coming from the same source; while I feel convinced 
that until authors, who can never see all the type specimens, 
have the opportunity of seeing good representations of all the 
well-markea typical species (not like Siromatopora concentrica^ 
Goldf. &c.), the nomenclature and arrangement of the Stro- 
matoporidffi will remain in confusion. Thus, as regards the 
former, we have a Stromatopora mammilhxta, F. Schmidt, of 
1858, apud Iiosen, and a Stromatopora mammillata , Nicholson, 
of 1878, pi. i. fig. 10 j again, there are other species figured 
in Rosen which appear to me, who possess such from the Devo¬ 
nian Limestone, to be figured by Nicholson and Murie under 
different names, &c., and so on. 

I cannot admit any one of the u grounds ” (<hi inclusive, 
pp. 228,229) urged by the authors against my view that Peer- 
Jceria was allied to htromatopora, for reasons already pub* 
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lished (Ann. 1877* vol. xix. p. 55 et aeg.), as well as those given 
in this paper. Tne comenchyma of Parkeria I hold to have 
been calcareous, and tliercfore the presence in it of all siliceous 
material to have been subsidiary or foreign, as in Stromatopora , 
to say nothing of the hosts of microscopic foreign organisms 
that were enclosed within their structures respectively during 
growth. 

Still the “ Flamborough-Ckalk Fossils ” to which I have 
alluded (Ann. 1878, vol. i. pp. 413-415), I now know not to 
have been the coral la of llydrozoa as then suspected, but to 
have been the skeletal structures of Lithistid sponges rospec* 
tively, which Prof. Zittel told me lie had found at Ahlten, in 
Hanover, so much better preserved that the spiculation in them 
was undeniably Lithistid. They had been called by Phillips 
u Spongia ” generically, with appropriate specific names, and 
figured in his i Geology of Yorkshire. 1 But by far the most 
beautifulrepresentations were drawn and lithographed, under the 
direction of Mr. Ed. Charlesworth, for his London Geol. Journal 
under the name of llhizospongia polymorpha . These, unfortu¬ 
nately, were never published; but Mr Charlesworth, in kindly 
presenting me with a set of them a short time since, added 
that he had written an account of the fossil Sponges of the 
Yorkshire Chalk, which might be found in the Proceedings of 
the Yorkshire Phil. Soc. for 1855 (vol. i. p. 73, pi. 1), with 
one illustration. In the British Museum these fossils now 
appear under the generic name of Eudea, Khmer. 

I would also mention here that Prof. Zittel has kindly sent 
me some calcareous fossils, with microscopic specimens of their 
structures respectively, showing that they were composed of 
fibre charged with such characteristic triradiate spicules that 
1 must now admit that heretofore there have been calcareous 
sponges which have become fossil, although, as Prof. Zittel 
will probably show in his forthcoming paper on them, they 
were of a different kind from any now living. 

To return, however, to Messrs. Nicholson and Murie’s de¬ 
lightful exposition of the Stromatoporidas, it is pleasant to me, 
living close to the great focus of Devonian Btromatopai'ce , to 
find, m the footnote at p. 230, the evidence of an ©ye-witness 
that w the Stromatoporoids of the Eifcl limestone are in no 
respect fundamentally different from those of the Devonian 
of Devonshire and North America.” 

Lastly, the authors repeat their opinion that, under the cir¬ 
cumstances* the Stromatoporidse should be viewed as " a new 
section of the Calcareous Sponges, for which ” they u propose 
the name of >r 

But, considering tfiat our conception of a sponge will not 
Ann. & Mag* N> HUt . Ser. 5. Vol . ii. 22 
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allow of our identifying any other structure with it, I cannot 
admit that the animal which produced Stromatopora, whatever 
it may have been, can have been a Spongozoon of the pre¬ 
sent day or of any other period. If modified, it could not 
have been a Spongozoon ! The minute brandies of the vessels 
of Stromatopora inosculate to form the hydrophyton, jsrhilethe 
minute brandies of the vessels of the excretory canalbaystem 
of a Sponge commence in the ampuliaceous sac( Wimperkorbe). 

In the ‘Annals’ for July this year, Dr. Dawson, F.R.8. 
&c., shows himself, it is hoped, to be a much better geologist 
than a palaeontologist ; for throughout his u careful micro- 
scropie studies of Stromatopora ” in 1878, he seems to have 
been entirely ignorant of what Baron Iiosen had done in 1867, 
or he would surely have somewhere alluded to this remarkable 
contribution to our knowledge of the Stromatoporidm. 

With sudi an omission, his failing to find the affinities of 
Millcpora alcicornis to Stromatopora pointed out by u Mr. 
Carter ” is not surprising to me. 

To what u typical Stromatopora 1 ” of Hall, Nicholson, and* 
Windiell, Dr. Dawson alludes when it is implied, from the 
statement in his 4th paragraph, u that the stelliform or 
radiating canals do not occur in the common species of Stro - 
matopora ,” 1 am ignorant; for in all those to which I have 
alluded as having been brought from America they arc pre¬ 
sent ; and Hall’s Stromatopora constellate, as may be seen from 
the illustration (op. cit . p. 324, pi. 72), seems to have been so 
named from their presence. It is true that Hall makes th|s a 
distinguishing character between his S. constellate and S.con- 
centrica ; but, from what has been above stated, he might have 
overlooked their representatives in the latter, as it is difficult 
to conceive how a Stromatopora could have been produced 
without such an organization. 

Here, however, 1 would add that all the specimens of the 
so-called Stromatopora concentrica from the Upper Silurian 
system which I have had in my own possession and have seen 
in the museums of London, with the exception oi one, have 
presented the structure of S. concentrica, above detailed ; but 
this one, which is the type sjyecimen from which Lonsdale took 
his description and delineated his figure in Murchison’s * Silu¬ 
rian System ’ (1839), does not present the characters of Stro- 
matopora, in so far as the surface, although covered with mi* 
nute granulation, possesses no stelliform groups of vessels 
and nothing else besides the miliary granulation; while 
the vertical section, shows an amount of regularity in the 
lamina^ which is seldom seen in the Stromatopom , together 
with a form of chamber or interstice square below and arched 
above, totally diffeient from that of flic Stromatiymrm, which* 
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on the other hand, is for the most part quadrangular and 
separated by distinct vertical rods, that may be followed con¬ 
tinuously through a plurality of layers. Moreover the ver¬ 
tical section^gnSsents none of the transversely cut vessels 
of the sto^norm groups, which are almost always more or 
less difiAguishable in the vertical sections of Stromatopora , 
If this^ft the u common species of Stromatopora ” to which 
I>r. Dwson alludes, then it is possible that he may be right. 
At the same time it is evidently not a 11 common specie# 
of Stromatopora ,” even if hereafter it should be found to be 
any species of Stromatopora at all. The specimen is now in 
the British Museum, and was kindly placed before me by Mr. 
II. Woodward. 

After this, Dr. Dawson states that the " corallum of Millepora } 
on the contrary, has no concentric lamina*.” How does this 
accord with the following description by Mr. Moseley of the 
living species he found at Tahiti, viz. “ Layers more or less 
continuous occur in the more massive coralla, appearing in ver¬ 
tical sections as lines of calcareous matter running parallel to 
the surface of the corallum, and indicating successive stages of 
growth” (op. et L c. p. 121)? Besides, the weathered end 
of any old piece of Millepora alcicornis , if cylindrical, will 
show this. Indeed it is difficult to conceive how it could be 
otherwise. 

The allusion to my not being aware that u the stelliform or 
radiating canals do not occur in the common species of Stro - 
matopora ” has been answered; and the hint that my expe¬ 
rience in these matters is u limited ” is not worthy of a reply. 

But when Dr. Dawson adds that it is f< difficult to under¬ 
stand” the meaning of my observations on the so-called Eozoon 
in the paper under reference (Ann. 1878, vol. i. p. 310), I 
would her© observe, by way of explanation, that when the 
structure of the crystalline stratified rocks called u Eozoon ca - 
nademe ” resembles organic remains as much as the play of 
glauconite in the trap-agates of Western India or any other 
part, it will be quite time enough to consider whether it is of 
organic or mineral origin. At present, all that I can state of 
it, after having examined many typical specimens, besides 
some in the rough state lately sent to the British Museum 
from Canada, is mat it consists of a laminated structure, and 
that when it shall be found to present the other structural 
features of Stromatopora (to which Eozoon is now said to* be 
allied) in addition to this lamination, which is as common 
in mineral as in organic structure, then, arid then only, will I 
admit its organic origin. 

Lastly, wnen Dr. Dawson offers u mail drippings n for mi- 
croacopical examination, as if his own opinions had been settled 

22 * 
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in this way, it puts me in mind of the late Sir Charles Napier 
in Sind, when 1 heard and saw him, in his little subaltern’s 
tent, tear off his coat and throw it down in^iger^ observing 
to an officer who had come to report his arrival*** There, Sir, 
did you ever work in your life after this fashion r ’*meaning in 
his ** shirt-sleeves.” 4k 

How far the stelliform groups of vessels may alwaysmdicate 
a Stromatopora Lam not able to state; but they are equally pre¬ 
sent on the surface of both Ceriovora venosa , Goldf. (l'af. xxxi. 
fig. 2, a, b ), and Coenostromoj Winchell, 1866 (Proc. Amcr. 
Assoc.), as evidenced by the illustration of the former, and 
specimens of the latter in Prof. Nicholson's Ameriean collec¬ 
tion, where he does not consider Cacnostroma generically diffe¬ 
rent from Stromatopora (Nich. and Murie, op, cit, p. 210). 


XXX VII. — Studies on Fossil Sponges . —II. Lithistidcn, 

By Karl Alfred Zittel. 

| Continued from p. 247.] 

B. Special part *. 

A. Ehizomorina. 

Cnemidiastrum, Zittel. 

Cnemidium p. p., A chiUeum p. p. t Goldf. 

Cnemtdium find Cnemisponyta, Querist. 

CujnUoqxMyia p. p,, lTOrb. 

Cnemiopvlta, Cnemipsechia , Pachypitchia , P Ceriojwlta, and Trat'hycindi§ t 
Com. (non Cn&tnidtum, I)’Orb. & Pom.). 

Sponge top- or skittle-shaped, cylindrical or cup-shaped, 
with a depressed central cavity, monozeie, rarely polyzoic. 
Thick wall traversed by numerous vertical radial fissures 
(furrows), which frequently fork once or several times exte- 

* This portion of Dr. Zittel’s memoir has been somewhat abridged. Hie 
statement of the sources from which he derived his specimens naa boon 
omitted; the species marked with an * are those of which he has exa¬ 
mined the original types. He gives the following list of abbreviations 
employed:— 

Court. l£p. fos8.=Oourtiller, A., “Sponges fosailes des sables du terrain 
cr6tac<5 suptlrieur des environs de Hflumur,” Ann. Soc. Linn, do 
Maine et Loire. 1861, vol. iv. 

Etofl. Leth. Br.wEtallon et Thurmann, “ LetheBa Bnintrutana, ,> Neue 
Denksehr, schw. naturf. Gesellsch. 1863, Bd. xix. & xx. 

From. Intr.aasFromentcd, E. de, “Introduction A 1’tHude dee Sponges 
foamles,’* M£m. Soc. Linn. Norm. vol. xi. 1860. 

luwGeinitz, “Pas ElbthalgeHrg in Sachsen/' Palttontogr. 
Bd. xx. 

Goldf.sGoldfuss und Munster, Petrsfocta Oermaniw, Bd. i. 1836-1888. 
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riofly, and then anastomose. Intervening skeletal mass at 
least twice as wide as the fissures. In unrubbed specimens 
the radial fissures are seen to consist of vertical rows of canals, 
the round pore-like apertures of which are quite distinct in 
the furrows. Within the wall, also, the canajs of a row are 
often sewpjrated by a thin layer of skeletal mass ; but sometimes 
they coalesce and form a single fissure-canal traversing the 
whole height of the wall. When these fissures arc filled 
with rock-mass which offers more resistance to weathering 
than the skeleton, they project like radiating ridges at the 
vertex, giving the sponge some resemblance to the calice of a 
coral. 

When well preserved, the outer and inner surfaces of the 
wall are clothea with a nearly smooth covering-layer, through 
which the oscula of the radial canals either project as small 
perforated warts or are simply pierced, troldmss figures a 
specimen of G. tstellatum with well-preserved oscula, under the 
name of C. granulosum (Taf. xxxv. fig. 7). 

The skeletal elements, which are generally converted into 
calc-spar, are of moderate size, crooked, irregular, branched at 
the ends, and covered with pointed or blunt spiny excres¬ 
cences. 

The name Cnemidium } applied by Goldfuss to this genus, 
has been given up, although it has been adopted by Quenstedt 
in South Germany for the cup- and top-shaped 8{>onges witli 
radiate furrows from the Upper Jura. Goldfuss brought 
together very different things under the name of Cnemidium; 
ana although it is evident that Cnemidium rimulosum and 
steUatum were specially in mind in the formation of the 
generic diagnosis, the first species ( G. lamellomm) belongs to 
the hexactinellid genus Pachyteichiema . Quenstedt in 1843 
(Flotzgeb. p. 424) limited the name Cnemidium to the forms 

Mich. Ic.»Michelin, H., Iconographie Zoophytologique. Paris, 1840 -47. 
Pum. PaLaesPomel, A., Paltkmtulogio ou description des animaux fos- 
siioa de la province d’Oran: Zoophytes. Oran, 1872. 

Quenst. Handb.=Quenstedt, F. A., Handbuch dar Petrefactonkunde, 
2te Aufl.1867. 

Querist. J urn » Quenstedt, F. A., I)er Jura. Tubingen, 1868. 

Quenst, Petr.«» Quenstedt, F. A., Petrefactenkundo Deutscblands. Bd, v. 
Korallen. Leipzig, 1877-78. 

Ilonas, Kr.*»Kouss, A. £., Die Vorsteiner ungen dor bdhmischen Kreide- 
formation. Stuttgart, 1845. 

R6hl Kr.wRdmer, F. A., Die Versteinerungon der norddeutschon 
Kreideformation, Hannover, 1841. 

^ ~ g.« liomer, F, A ., u Die Spongitorion dos norddeutseben Kreide- 

S ea,” Pftlliontogr. xili. 1864. 

aalUmier, Ferd., Die fossilo Fauna der ailurischen Diluvial- 
Gescbiebe von Sadewitz. Breslau, 1861. 
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with the habit of (\ steUatum . rimulosum , &c.; but unfortu¬ 
nately the French authors (IVOrbigny, Fromentel, Pome!) 
preferred to regard C. lamellosum as the type of the genus. 
The name has since been applied to the most various calca¬ 
reous and siliceous sponges; and its suppression seems to be 
the only certain way to avoid confusion. 

In (Juenstedt’s latest work (Petref. vol. v.) there are, on 

E lates 126, 127, and 128, numerous very accurate figures of 
Ipper-Jurassic forms, generally much rubbed, which admi¬ 
rably illustrate the external appearance and the canal-system* 
Goldfuss’s species, especially C. steUatum, are rather arbi¬ 
trarily treated by Quenstedt. 

Geological distribution. In the Jurassic formation. 

Species:— 

1. Cnemidium s tel latum, Goldf. iv. 2 f (non xxx. 3) v 
Cncmidium granutosum, Mtinst. Goldf, xxtv. 7. 

Cnemisponyia (loUifussi , Quenst. Petr, exxvi. 73, 74,'cxxvii. 1-10. 

2. Cncmidium striato-punctaturn , Goldf. vi. 3. 

Cnemispongm GoUfum p. p., Quenst. Petr, oxxvii. 19-22. 

3. Cncmidium corallinum , Quenst. Jura, p. 84. 1; Petr, 
cxxvii, 16-18. 

4. Cncmidium rimulosum , Goldf. vi. 4; Quenst. Petr, 
cxxviii. 1-5. 

Trayos yranulosum, Quenst, Petr, cxxviii. 4, 5, 

5. Cncmidium pluristellaturn , Zitt. 

Cnemidium steUatum, Quenst. (non Goldf.) Jura, p. 670; Petr, 
cxxviii. 6, 7. 

VCnemidium stellatum, Goldf, xxx, 3 (non iv. 2). 

*6. Achilleum tuberosum , Mtinst., Goldf. xxxiv. 4. 

*7 . Achilleum cancellatum , Mtinst., Goldf. xxxiv. 5. 

8. Criemidiastrum Hoheneggeri , Zitt. Lower White Jura, 
Wodna, near Cracow. 

CORALLIDIUM, Zitt. 

Cnemidium p. p., Quenst. 

Sponge top-shaped, skittle-shaped, or cylindrical; vertex 
with a narrow stomachal cavity, from which radiate numerous 
•extremely fine furrows, which traverse the sponge-body os 
vertical fissures. Sides completely Coated with a dense, some¬ 
what wrinkled envelope. 

A single species in the Upper Jura of Kelheim. 

1. Cnemidium diceratinum, Quenst. Handb. 1852, lxl 20: 
Petr, cxxviii 10-12. 

t These references throughout ore to plates and figures, except where 
otherwise expressed, ° r 
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Hyalotuagos, Zitt. 

Tragot p. p., Goldf. (non Sch weigher), Querist. ot suet. 

Chenemojwra p. p., Cupnlospongia p. p., and Ckenendroscyphia p. p., 
From. 

Y Qymbochlamia, Y Bothroehketria, and Dicwy]wria> Pom. 

Sponge cup-, plate-, funnel-, or top-shaped, pointed or shortly 
stalked below. Upper surface depressed, with irregularly 
scattered larger and sliallow, or with crowded smaller oscula. 
Outer wall porous, or coated with a smooth, usually concen¬ 
trically wrinkled covcring-laycr. In the middle of the de¬ 
pressed upper surface the openings of a greater or less number 
of vertical tubes which traverse tno sponge-body to the base. 
In the wall, parallel to the surface, very fine radial canals 
run from the base to the upper margin ; and as these are fre¬ 
quently arranged in radial vertical rows, a radiate structure 
like that of < Jnemidium , but much finer and less distinct, is 
produced. * 

The skeletal elements, generally converted into calc* spar, 
are rather large, curved, w ith several, pronged brandies, but 
with few spines on the shaft (sec PL VllI, ng. 6). They are 
loosely interwoven, never grouped into fibroid trains, and pro¬ 
duce a loose network well figured by Goldfuss (Petr. v. 10 b , 
xxxv: 5 b). Thus the whole sponge-body is traversed by a 
capillary network of canals, and the skeleton really constitutes 
only the vgry finp walls of these canals. Where the latter arc 
close together, as in the centre, they usually acquire a poly- 

f onal form, and somewhat remind one of the tubes of Favosites. 
t is only on the surface (and both on the outer and inner 
surfaces) that the skeletal corpuscles are more closely inter¬ 
woven, sometimes forming a smooth siliceous epidermis which 
appears dense to the naked eye. 

This genus, which is very abundant in the Upper Jura, 
differs from Cnemidiastrum chiefly in the absence of coarse 
radial fissufes; and from the Cretaceous genus Verruculina , 
besides the different external form, by the looser, coarsely 
meshed skeleton, the form and simple canal of the skeletal 
elements and their grouping, and by the vertical canals. 

Goldfuss has described several forma under the Aristotelian 
name Trayos^ previously applied by Sehweigger to a living 
horny sponge. Goldfuss, however, referred to Tray os several 
other siliceous and calcareous sponges; so that the retention of 
this name is inadmissible for two reasons. Quenstedt (Petref. 
cxxviii. & cxxix.) figures the Upper-Jurassic species admi¬ 
rably; nevertheless, owing to their generally bad state of pre¬ 
servation, their distinction is very difficult. The best speci¬ 
mens arc from the Lower White Jura (zone of Ammonites 
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transversarius) of the Cracow district; but these belong chiefly 
to undescribed species. In the Swabian and Irauconian 
specimens the most distinctive characters have been destroyed 
by the process of fossilization and subsequent weathering, so 
that many of them are undeterminable. 

All the species occur in the Upper Jura:— 

♦1. Ilyalotragos ( Tragos) patella , Goldf. v. 10 & XXXv. 4; 
Qucnst. Petr, cxxviii. 26-2o, cxxix. 1-3. 

2. ? Tragos radiatum, Goldf. xxxv. 2 ; Quenst. Petr, 
cxxviii. 24, 25. 

3. Tragos reticnlatum , Goldf. xxxv. 5; Qucnst. Petr, 
cxxix. 10-15. 

4. Tragos infrajugosum , Quenst. ib. cxxix. 6. 

*5. Tragos rugosum , Goldf, xxxv. 4. 

6. Tragosjpezizoides, Goldf. v. 8. 

Tragos fishdosum , Quenst. Petr, cxxviii, 15-23. 

Pyiigochonia, Zitt. 

Tragos p. p , Goldf., Quenst. 

Forospovgia p. p., D’Orb., Pom. 

Sponge cup-shaped, on both sides with margined verruci¬ 
form very shallow oscula. Skeletal structure and canal-system 
as in Ilyalotragos ; vertical tubes but slightly developed. 

The typical species (Tragos acetabulum , Goldf*) was re¬ 
ferred by lTOrbigny to Forospongia ; but as this name em¬ 
braced forms belonging to various genera, and the diagnosis, 
u Spongiaire lamelleux on cupuliiorme. cribltf de pores des 
deux cdtds,” is better suited to half a aozen other genera, it 
has been dropped. Rubbed specimens of this Upper-Jurassic 
genus may easily be confounded with Hyalatragos. Species 

1. Pyrgochonia {Tragos) acetabulum , Goldf. v. 9; Quenst. 
Petr, cxxix. 7, 8, 18. 

Tragos infi mndatum , Quenst. ib. cxxix. 6. 

Tragos verrueostm , Goldf. xxxv. 8, 

DlSCOSTBOMA, Zitt. 

Tragos p. p. v Quenst. 

Sponge disciform or flat funnel-shaped; upper surface con¬ 
vex, with crinkled pits and elevations, and with a central 
cavity, sometimes narrow, but rather deep. Skeleton and 
canal-system as in Ilyalotragos . Only in the Upper Jura. 

1. Discostroma {Tragos) intneatum , Quenst. Petr, cxxix. 



M. K. A* Zittel on Fo$$%l Lithiatidm. 


m 


Leiodorella, Zitt. 

Plamapongia p.p., and Tr*go* p. p., Quenst. 

Sponge lamellar, ear-shaped, undulated, sometimes nodular 
or incrusting. Both surfaces coated with a smooth, apparently 
dense covering-layer, from which project scattered, margined, 
round oscula. From these, short, somewhat bent canals, 
branched at the end ? penetrate perpendicularly into the wall. 

Sketcton consisting of a rather dense complication of 
branched lithistid corpuscles with short, simple axial canal, 
and their short thick branches famished with a moderate 
number of pointed processes. Surface-layer formed of small 
pronged ana branched corpuscles. 

In its external appearance this genus represents the Creta¬ 
ceous genus Amphitnelion } just as Ejmtoinetla may be regarded 
as the Jurassic precursor ox Verruculina. Both the Jurassic 
genera agree in their skeletal elements with Ilyalotragos , Cne- 
midiastrum } and Platychonia , while the Cretaceous genera have 
much thinner corpuscles furnished all over with nodular or 
root-like processes. The axial canals of the former are short 
and fine, while those of Verruculina and Amphithclion are of 
considerable diameter, traverse the whole main stem, and 
sometimes run into the branches. Only known from the 
Upper Jura. Species:— 

1. Leiodorella expanaa, Zitt. Lobate or ear-shaped, forming 
rather thick leaves; margin rounded off. Oscula Dordereu, 
verruciform, scattered. Zone of Amm. transversarius, Wodna, 
near Cracow. 

2. Tragos tubatum y Quenst. Petr, cxxix. 19. 

Also several other species from the White Jura of Switzer¬ 
land, Swabia, Franconia, and the Cracow district. 

Epistomella, Zitt. 

PUmupongia p, p. f and Sponyitet p. p., Quenst 

Sponge ear-shaped or lamellar, laterally stalked. Upper 
surface with scattered, margined, round oscula; under surface 
with pores. Stomachal cavities of the oscula moderately deep. 
Skeleton and canal-system as in Leiodorella. Bare in the 
Upper Jura. 

1* EpuUmeUa clivosa } Quenst. Petr, cxxxi. 4, 5, 
Platychonia, Zitt. 

r p. p., and Fianitpongia p. p., Quenst 

... M S tHin^ip.p.,l) , Orb. 

? Ffocooceita, Etal. 

Sponge lamellar, ear-shaped, undulated, folded, rarely cup- 
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or basin-shaped. Both surfaces porous. Canal-system very 
imperfectly developed, sometimes replaced by the loose texture 
of the skeleton ; but frequently the water nows in numerous 
serially arranged capillary tubes through the whole length of 
the wall, which thus acquires a fibrous or radiate aspect (see 
Goldf. xxxiii. 5 a). Skeletal elements like those oi Hyalo- 
treu/os. 

This genus closely approaches both ITyalotragos and Clio- 
nella. From the former it differs by its irregular but generally 
lamellar form, and the absence of large oscula and vertical 
canals; from the latter, by the different structure of the skele¬ 
ton. Thus in Platychonia the rather large moderately rami¬ 
fied skeletal corpuscles are individually interwoven ; the much 
smaller and more ramified and pronged elements of Chomlla 
readily group themselves into coarse fibres, giving the 
skeleton a much denser structure. This structure, however, 
produces a well-developed canal-system; and in Chomlla 
perpendicular canals penetrate the wall from the pore-like 
apertures of the surface. 

Various species of this genus occur in the Upper Jura; but, 
mainly owing to the state of preservation, their distinction is 
a matter of much difficulty. Quenstedt formerly grouped them 
together as Spongitea vagatut ; but recently he has distin¬ 
guished several species under Plunispongia (Petr. Bd. v. 
pp. 317-323). 

1. Platychonia (Spang ites) vagam , Quenst. Jura, lxxxii. 8. 

2. Platychonia anriformis , Quenst. Petr, cxxxi. 1 . 

3. Scyphia Schlotheim\ Miinst. Goldf. xxxiii. 5. 

4. Sffongites triangulm , Quenst. Petr, cxxxi. 2. 

5. Spang ties stragulus } Quenst. ib. cxxxi. 9. 

*6. Spongites feralisy Quenst. ib. cxxxi. 14. 

7. ? Plococcelia obscura , Etal. Lcth. Hr. lix. 1(>. 

BoLimuit, Zitt. 

Amorphotnmgia p.p., D’Orb. t Rom. 

Amorphofungia p. p., F*om. 

?Lithosiu , ? CladvlitJuma, rom. 

SteUi»p<mgia p.p., Rom. 

Sparitsjxmgw, Gein. 

Achilleutn p. p., Reuse. 

Sponge nodose, with a rounded or warty surface, sometimes 
*..loose, thick. Surface with fine pores only. Skeleton of 
small, nodular, curved corpuscles, branched at the ends, 
burfaee near the base, often covered with a dense layer of 
young interlaced skeletal corpuscles. 
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Under this denomination are included a number of amor¬ 
phous sponge-bodies without large ostia or canals, resembling 
Astrobolia and Chonclla in skeletal characters. They have 
hitherto been generally referred to Amorj>hospongia. 

*1. Amorphospongia palmata, Iioin. Spongit. xix. 8. Scno- 
nian, Sutmerberg. 


Astrobolia, Zitt. 

Asterospongia p. p., Stellispongia p. p., Bom. 

Cnetnidium p. p. t Items. 

Cytoracea, Hhagosphecion, and Asteropagia p. p., Pom. 

Sponge nodose, irregular. Surface with coarser or finer 
pores, from which slender canals penetrate the skeleton; on the 
upper surface larger oscula, which acquire a stellate appear¬ 
ance by their connexion with furrows. Skcloton uniformly 
composed of nodular elements branched at the ends, and 
agreeing in form with those of Bolidium. 

The species of this genus, readily recognizable by the 
radiate oscula aud irregular form, have been generally referred 
to Asterospongia or Stellispongia. These genera, however, 
arc so composite that they cannot be sustained in the sense of 
D’Orbigny and Romer. For the fonns with large pit-like 
pscula ( Stellispongia impressa , Horn.) Pomel established the 
genus Cytoracea. The species occur in the Cretaceous. 

*1. Onemidium conglobatum , Reuss, Kr. xvi. 2, 3. Ceno¬ 
manian. 

2. Onemidium steUatum, Reuss, ib. xvi. 1, Cenomanian. 

Stellispongia Eeussi, Oeiti. Elbth. vi. 3. 

3. Stellispongia Michelini, Gein. Elbth. vi, 2. Ceno¬ 
manian. 

*4. Stellispongia hemispheeriea , Rbm. Spongit. xvii. 3. Seno- 
nian. 

*5. Stellispongia conglomerata, Rom. ib. xvii. 4. Turonian, 
Salzgitter. 

0. Asterospongia globosa , R8m. ib. xix. 5. Senonian, Sut¬ 
merberg. 

7. Asterospongia tenella, Rbm. ib. liv. O. Senonian, Sut¬ 
merberg. 

8. Budlispongia plauensis pp., Gein. Elbth. vi. 1 (non v. 
7, 8). Cenomanian. 

9. Stellispongia impressa, Rfim. Spongit. xvii. 2. Senonian, 
Sutmerberg (Qncnst. Petr, cxxxiii. 12). 

?10. Stellispongia gratulis, Rbm. ib. xvii. 1. Sutmerberg. 
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The genera Tretolopia , Adelopia , Pliobunia, Streblia, Plio~ 
bolia , and Psihbolia of Pomcl, from the Miocene of Oran, 
would come best liere according to their external habit 

Chonella, Zitt. 

Cupulospongia p. p , D’Orb. 

Chemfudopora p. p., auct. 

Ot'uhsfxmgia p.p., &telli*pongia p. p., Item. 

Cuptdochimta , Dutch onw p. p., From. 

Sponge irregularly funnel- or plate-shaped, simple or com¬ 
pound, sometimes consisting of a contorted leaf, with a short 
stem or thickened root. Both surfaces*with small oval or 
round pore-like apertures, from which straight or curved canals 
run into the interior of the wall, which consists of a com¬ 
plication of small, irregular filigreed and branched siliceous 
corpuscles. The ends of these skeletal elements are often 
united by a rather dense tissue of minute corpuscles of the 
same form, but less pronged. In the wall and on the surface 
there are many uniaxial spicules of variable form and size, 
and. isolatcdly, small anchors with their three flukes bent 
backward. 

The type of the genus is Cupulospongia tenuis, Rdm., 
beautiful specimens of which have been obtained from Linden 
and Biwende. 

Chonella differs from the allied genus Rehiscothon only by the 
absence of a radial arrangement of the skeletal elements. By 
the older writers most of the species were referred to Cupulo¬ 
spongia and Chenendopora . Jn external appearance Chonella 
closely resembles Chenendopora , Lamx.; but the skeletal 
structure is very different. In Chenendopora the corpuscles 
arc much larger, less branched, and beset with wart-like blunt 
tubercles, ana the canals are stronger; there is also a long 
stem traversed by vertical canals. 

All the known species are Cretaceous. 

L Cupulospongia tenuis , Rom. Spongit. xvii. 7. Sonouian. 

2. Amxlleum auriformis , Rom. Kr. i. 3. Senonian, Poiue. 

3. Cupulospongia contorta, Rom. Spongit. xviii. 2. Ceno¬ 
manian. 

4. Cupulospongia Roemeri , Gcin. Elbth. i. p. 29, v. 1-6. 
Cenomanian. 

5* Chonella Oeinitzi , Zitt. Cenomanian. 

8tdliepongia plauenm p. p., Gein. Elbth. p. 30, v. 0-8 (non vL 1). 

Closely allied to CJioneUa are probably PomePs genera 
Cnemaulax, Spongoconia , Taseooonia , and Pliobolia , from the 
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Miocene of Oran, of which only the external form ia known. 
\Here also probably 

Plocxxxwia, Pom. 

(Pal. d. roren, p. 248.) 

Spongia, Plocoscyphia p, p., auct. 

S{>ongc consisting of mseandrically contorted thick lamellae, 
stalked. Skeleton ? 

1. Spongia contorto-lobata , Mich. Ic. xlii. 1. Scnonian, 
Tours. 


Seliscothon, Zitt. 

Scyphuij Goldf. 

&pon(/i(i, Pliill. 

Chenendopora p. p., Cupulonpongia p. p., and OctUaria p. p., Rora, 

Trachydictya and Laomadia , Pom. 

Sponge plate-, basin-, funnel-, or cup-shaped, stalked. 
Upper margin thick, rounded, or obliquely truncate. Wall 
composed of thin, radial, perpendicular lamella*, separated by 
fis§ure-like spaces of the same breadth, which replace the 
canal-system. Upper (inner) surface with shallow round 
ostia, sometimes also with numerous pores. Under (outer) 
surface smooth, or clothed with a dense siliceous membrane. 
The ostia of the upper surface open directly into the radial 
fissures. 

Skeleton composed of fine, irregularly branched, siliceous 
coipuscles, covered with spinous or root-like processes, and 
forked at the ends of the main branches. These corpuscles 
are close together in the vertical lamella*, and intimately inter¬ 
woven by their processes; and some of them project into the ver¬ 
tical canals, and attach themselves by their ends to the neigh¬ 
bouring lamellfe, forming, as it were, bridges (see Goldf. lxv. 
56). At the surface the corpuscles are rather more strongly 
branched, and form a finely porous covering-layer, in which 
numerous bacillar spicules, pointed at both ends, are scattered. 

This genus differs from Chonella by the radial lamella* 
forming the wall, and by the absence of special canals. 
Sometimes the lamellar structure of the wall is less distinct, 
the lamellie are bent and more frequently united by bridges, 
so as to produce forms difficult to classify, and constituting an 
almost insensible gradation to Chonella . 

Pomel proposes two genera for these sponges:— Laosciadia 
for those mrnished with distinct ostia, such as &.plana } PhilL; 
and Traohydictqa for the species with a finely porous surface, 
like 8. Mmtettt. The latter genus is placed by Pomel with 
the Hexactinellidw. 



334 M. K. A. Zittel on Foattil Lithiatidca. 

All the species are from the Middle and Upper Creta¬ 
ceous. 

1. fSpongia plana, Phill. Geol. Yorksh. pi. i. fig. 1. Upper 
Chalk. 

2. Spongia capitata, Phill. ib. pi. i. fig. 2. Upper Chalk. 
*3. Chenendopora explanata, Rom. Spongit. xvi. 3. Scno- 

nian. 

*4. Srgphia Mantelli, Goldf. lxv. 5. Senonian. 

5. Seliscothon Ilmneri, Pom. sp. Senonian. 

(tymloupmr/ia MmteUi, Heim. Spmigit, xvii. 0 (non Goldf.). 

C. Cupnlosponyia gig an tea , Rom. Spongit. xviii. 1. Scno- 
nian. 

7. Cupulospowjia marginata, Rom. Kr. ii. 7. Senonian. 
*8. (k'diaria sub fills, Rom. Spongit. vii. 5. Senonian 
(Qucnstedt’s pi. cxxxiii. figs. 4-7 represent sjieeies of Seli*- 
cothon ). 


Ciiknendopora, Lamx. 

(Expos. M»Sth. p. 77, pi. lxxv. figs. 9, 10.) 

Chenendopora p. p., auct, 
t Terra p. p., Mich. 

Bicupula, Vlatispongia , Cupulospongiu, Court. 


Sponge cup-, funnel-, or. basin-shaped, thick-walled, gene¬ 
rally more or less long-stalked, with a root-like branching 
base, rarely without stalk Upper margin truncate or rounded! 
broad. Inner surface with depressed, irregularly distributed 
oscula, from which simple, straight or bent canals penetrate 
the thick wall, and terminate close to the opposite surface. 
Below, the canals become more and more oblique, and finally 
vertical tubes, which traverse the whole stalk and are con¬ 


tinued into the roots. Outer surface sometimes with a finely 
porous, dense, wrinkled covering-layer. 

The skeleton consists of branching corpuscles of consi¬ 
derable size, almost entirely covered with wart-like tubercles* 
The root-like ends of the neighbouring elements are interlaced, 
and form at the surface the above-mentioned covering-layer. 
In the stalk, the surface of which is usually furrowed longitu¬ 
dinally, the skeletal corpuscles are much elongated. Large 
bacillar spicules are tolerably numerous. 

Lamouroux’s -genus has been made to include sponges of 
very different structure. The type species (C. funatfbrmu, 
Lamx.), as has been proved by Michelin, is not from the 
Jurassic of Caen, but From the Upper Cretaceous deposits of 
Normandy. It occurs with allied forms, roughly silicified, in 
Touraine, whence Courtiller has described a great number of 
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badly characterized species under the above-cited genevic 
names. At present Cretaceous species only are known. 

1. Chenendopora fungiformis, Lamx. L c. ; Guettard, M<5m. 
tome iii. pi. ix. fig. 1; Park. Org. Item. ii. pi. xi. fig. 5 ; 
Mich. Ic. p. 130, pi. xxxiv. fig. 3 (non fig. 2). 

To this or some nearly allied species belong the following 
forms described by Courtiller from the neighbourhood of 
Saumur:— 

a. Hicupula gratiosa, capitata, compressa, clavatn, excavate , 
auricula, prolifera,pater ctjormis, lata, sinuata , conica, Court, 
pis. xxxv.-xxxvii. 

b. Platispongia speculum, discus, verticals, rupa, obligua, 
Court, pi. xxxviii. 

c. Cupulospongiaglomerate, contorta, infundibulum, elegam, 
terd>rata, Court, pi. xxxix. 

2. Scyphia terebrata, Mich. Ic. xxix. 4. Scnonian. 

3. Chenendopora pateruformis, Mich. ib. xxxvii. 2. Se- 
nonian. 

4. Uhcnendojwra pocillnm, Mich. ib. xxxiii. 5. Senonian. 
t Terea arborescens, Mich. p. p. Icon. xlii. fig. 23 (non 2 a), is 

the root of a Chenendopora . 

Probably closely allied to Chenendopora arc :— 

Poecilospongia, Court. 

(Ep. p. 0.) 

u Sponge cup-shaped, with the aperture more or less nar¬ 
rowed. Central cavity irregular, furnished with horizontal 
striie or furrows and oscula. Outer surface uneven, often de- 

f noased ; oscula chiefly placed in these depressions. Upper 
Cretaceous, Touraine. 


Dimokpha, Court. 

(Ep. p. 7.) 

Tragalimus , Dtmorpha , Efomatirnm, Pom. 

“Lower part like Gupuloapongia. Inner surface of the 
margin of the cup forming dilatations of various forms, which 
alone bear oscula on the outer surface, and nearly always unite 
by their upper parts, leaving only one or two small apertures 
at the vertex.” Upper Cretaceous. Touraine. 

Arabescula, Carter. 

(Ann. & Mag. Nat. Hist nor. 4, voL xil. p. 464, pi. xrii. figa. 7-0.) 

{Recent.) Sponge thin, incrusting; surface with pores and 
fine furrows. Skeleton consisting of curved, branched, fili- 
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greed skeletal oorpuscles, which interlock with their neighbours 
and form a inembrane-like expansion; they are smooth on 
the outer surface, set with small warts on the inner surface. 
Bcccnt: Seychelles and English Channel. 

Corallistes, 0. Schmidt (em. Zitt.). 

(Atlant. Sp, p. 22.) 

(Recent.) Sponge cup- or basin-shaped, or bent disciform. 
Oscultt on the upper (inner) surface. Skeletal corpuscles 
crooked, irregularly branched, with root-like processes at the 
ends, with knotty warts on the stern and branches. Axial 
canal following the branches, branched, rather wide, but indis¬ 
tinctly bounded, often appearing as if composed of several 
canals side by aide. Both surfaces covered with a layer of 
forked anchors (PI. VIII. fig. 9), the prongs of which lie in 
one plane, while the shaft is directed inwards. For the five 
living s}M*cies of this genus see p, 244. 

Nearly allied to Oorallistes are probably the insufficiently 
characterized genera ASgophymiay Pumicia } Cisselia } Scytho - 
phymia , Pleurophymia y and Histiodia of Pomel. 

Heterophymia, Pomel. 

(Pal. de l’Oran, p. 143.) 

Dactylocalyx } Bow. p. p. 

(Recent.) Sponge fan- or leaf-shaped, undulately folded. 
Upper surface with large scattered oscuia; under surface porous. 
Skeletal elements as in Corallistesy but the two surfaces with 
different isolated corpuscles. Under surface with long-stalked f 
somewhat bent anchors with short thick prongs, and large 
bacillar spicules. Upper surface with small, smooth, irregu¬ 
larly branching corpuscles. One species. 

Dactylocalyx heterojbrmisy Bow. Mon. p. 86, pi. iv. figs. 1-4, 
from China. 

The species bears the name of Cosctnospongia hetcrqforrnisy 
Val., in the collection of the Jardin des Plantes. Pomel has 
proposed for the genus the name of Ihterophymiay as Goscino - 
ftpongia comes too near to Coscmopora. Dactylocalyx must be 
limited to a living Ilexactineliid. 

MacAndrewia, Gray. 

(Proc. Zool. Soc. 1859, p. 438, pi. xv.) 

Dactylocalyx p. p., Bow. 

CwaUktes p, p., Schmidt. 

(Recent.) Sponge cup- or basin-shaped or clavate. Inner 
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surface with scattered wart-like oscula. Skeletal corpuscles 
curved, branched, the ends root-like; main branches smooth, 
with a few spinose processes. Surface-spicules with a short 
jjointed shaft, from the outer end of which three, bent, branched 
arms issue horizontally. Arms flat, with processes and 
branches on both margins. Atao minute flesh-spicules pointed 
at both ends in great numbers. Two species. 

Mac A ndrewia azorica , Gray, Bow. Mon. pi. v. figs. 1-5. 

MacAndrewia ( Gormllutes) clavatella, Schmidt. 

Azorica, Cart. 

(Ann. & Mag. Nat. Hist ser. 4, vol. xii. p. 442.) 

(Recent) Sponge cup-shaped, strongly folded, with a short 
stalk; on the inner surface wart-like oscula; on the outside * 
fine pores; skeleton consisting of small, smooth, irregularly 
branched siliceous elements, with root-like branches at the 
ends; surface-layer with corpuscles of similar form, only 
differing from those of the interior by isolated knots. Fleah- 
apicujes bacillar. 

Azorica Pfeifer<r, Cart. 

Leiooermatium, 0. Schmidt. 

(AU. Sp. p. 21.) 

(Recent) Like Azorica, but the oscula on the outside. 

Leiodermatium lyncern , Schmidt. 


Veriujculina, Zitt. 

ngia p. p., Phil, 
non p.p., Rfim., Eeim 

■n n inVi Piiivi Ouin 


Sponge irregularly funnel-, bowl-, car-, or leaf-shaped, 
often curved, attached by a short stalk or sessile, margin 
rounded off. Oscula only on the upper (=» inner) surface, on 
wart-like elevations. Lower (* outer) wall with numerous 
fine pores. From the oscula rather wide curved canals pene¬ 
trate to about the middle of the thick wall, receiving innume¬ 
rable capillary tubes from all sides. Ratner finer canals run 
inwards from the pores of the outer surface. 

By the numerous fine canals the small siliceous elements 
are grouped into anastomosing fibres, which appear like a 
vermiform tissue to the naked eye. Under the microscope 
these fibres prove to be formed of small, elongated, bent cor- 

B ' i, with many longer and shorter root-like lateral 
es, closely interlaced by their lateral processes. Both 
surfaces of the sponge-body are covered with an apparently 
Ann. & Mag. N. Hut. Ser. 5. Vol. ii. 28 
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solid covering-layer; but this also consists of a close tissue of 
filigreed siliceous corpuscles, smaller than those of the wall, 
and with the processes sometimes more strongly developed. 
These are probably young skeletal corpuscles. This surface- 
layer, which also forms tuc tubularly elongated walls of the 
oscula, is separated by treatment with acid; and then there 
are usually seen on the surface simple or forked horizontal 
canals which open into the vertical tubes of the oscula. Of 
free siliceous structures there are straight or bent, pointed or 
blunt, bacillar spicules of different sizes. 

This genus very closely approaches the existing genera 
Azorica and Leiodermatium , both in external form and in the 
microscopic structure of the skeleton. All three are charac¬ 
terized by the absence of a special surface-layer composed of 
anchor-shaped or disciform spicules, this being replaced by a 
dense layer of young corpuscles. Verruculina differs from 
these two genera in the larger size and gnarled condition of 
its skeletal corpuscles. From Chenendopora , Lamx., this 
genus differs in its wart-like oscula and short curved stomachal 
cavities, which reach only to the middle of the wall. Chenen- 
dopora also is always funnel- or cup-shaped, and has usually a 
long root traversed by vertical tubes. 

All the known species of Verruculina arc from the Middle 
and Upper Cretaceous. 

1. Manon micrommata , F. A. Rom. Kr. i. 4 ; Quenst. Petr, 
cxxxii. 52. Quadratus-chalk. Sutrnerbeg. 

*2. Manon seriatopora , F. A. Rom. Kr. i. 6. Quadratus- 
chalk, Sutmerberg. 

*3. Marion Phillipaii , Roush, Bfthm. Kr. xix. 7-9. 

Chenendopora undulata , Gein. Elbth. vii. 5,6 (non C. mdklata, Mich, 
xxxiv, 3, necnon V. funyifor mu f Mich, xxxiv. 2). Ceno¬ 

manian ; Bohemia, Saxony. 

4. Manon diatom, F. A. Iiom. Kr. p. 3. Qu&drjitue-chalk, 
Goslar. 

*5. Chenendopora aurtto, F. A. Rom. Spong. p. 43. Qua. 
dratus-chalk, Hanover. 

6. Spotiffiamarginato, Phill. Yorkshire,!. 6; Quenst. Petr, 
cxxxii. 54. Upper Chalk. 

Amphithelion, Zitt. 

Manon p. p., Rom., Reuas. 

Verrmoc<ma and Chmendopora p. p., F, A, Rom, 

J)iplostoma p, p., and Chenendroscyphia p, p., From. 

Stelffis p. p., Cladostelffis p, p. f and Pleurostelyis, Pomel. 

Sponge funnel-, basin-, ear-, or leaf-shaped, rarely branched, 
stalked, on both sides with wart-like oscula, those of the 
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inner («upper) surface usually larger. Canal-system, skele¬ 
ton, and sunace-layer as in Verruculina. 

^This is perhaps only a subgenus, its sole difference from 
Verruculina being that the elevated oscula are not confined to 
the inner surface. The outer oscula are generally smaller 
than the inner, sometimes reduced to fine, rounded, elevated 
pores.* 

Pomel has referred the species to three genera; but, curi¬ 
ously, for the principal genus, Sielgis , a Hexactinellid ( Ventri¬ 
culites radiatusy Mant.) is cited as the typical species. 

All the species are from the Upper Cretaceous. 

1. Spongia osculiferay Phiil. Geol. Yorkshire, i. 3. Upper 
Chalk. 

2. Marwn circumporosum, Quenst Petr, cxxxii. 55. Se- 
uonian. 

w *3. Manon miliaris, Rcuss, Rohm. lvr. xix. 10-13. Ceno¬ 
manian. 

4. Manon tenuey F. A. Rom. Kr. i. 7. Turonian, Ceno¬ 
manian. 

CJtemindopora tenuis, Quenst. IVtr. cxxxi, 8, cxxxii. 44-48. 

5. Chenendopora crassay Rom. Spong. xvi. 1. Cuvieri- 
Pl&ner. 

8. Spongia convoluta, Quenst. Petr, cxxxii. 49, 50. Upper 
Chalk. 

7. Venrucospongia macrommatay Rom. Spong. xvi. 4. 
Senonian. 

8. Venrucospongia damcncorniSy Rom. Spong. xvi. 5. Ce¬ 
nomanian. 


Stichopjhyma, Pomel. 

Mmnm p. p. Rom., Reus*. 

Verrvcutpvngia p. p., D’Orb., Rom, 

Sponge simple, rarely branched, cylindrical, clavate, top¬ 
shaped or nodular. At tlie vertex some usually margined and 
somewhat prominent orifices of vertical canals which penetrate 
the whole height of the sponge-body ; On the sides also there 
are usually wart-like oscula, sometimes replaced by simple 
round apertures, communicating with horizontal canals. Re¬ 
sides these larger canals, fine radial canals run from the central 
axis towards the periphery. Base generally narrowed, but 
not stalked. * 

Skeleton composed of small, short, crooked, irregular cor- 
fmsdee with many brandies, covered on all sides with short 
root-like processes. At the surface these are sometimes very 

28* 
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densely packed, forming a covering-layer which appeaTS 
almost smooth to the naked eye. 

The species were referred by D’Orbignv to Verrucospongia ; 
but as calcareous and siliceous sponges of various genera were 
embraced under this name, it is desirable to drop it altogether, 
especially as there is a genus Verrucoccslia among the IJexac- 
tinellidm. 

All the known species are Cretaceous. 

1. if anon turbinaturn , Rom. Kr. i. 5. Senonian, Sut- 
merberg. 

2. Stich&phyma serialis , Pom. p. 188. 

Manon turbinaturn, "Reuse, Rohm. Kr. p. 78, xix. 1-0. Cenomanian. 

3. Manon sparsum, Reuss, Bohm. Kr. p. 78, xviii. 12-20. 
Cenomanian. 

4. Folyjerea verrucosa , Rom. Spong. xiii. 5. Cuvieri- 
PlRner, Salzgitter. 

The following imperfectly known genera may be best ar¬ 
ranged near Stwhophyma . 

Allomera, Pom. 

(Pal. d’Oran, p. 104.) 

Sponge simple, oblique, attached by a thick stalk which is 
often very short, almost sessile, globular or elongated, trun¬ 
cated at the vertex, where in young individuals isolated ver¬ 
tical tubes, and in older ones a bundle of such tubes open. 
One side, which is made the upper by the oblique position of 
the sponge, is of perfectly dense structure * the surfaces of the 
other sides are covered with fine pores. These are developed 
especially on the surface turned downwards. Vertex dense, 
with fine furrows. Skeletal structure unknown. Miocene of 
Oran. 

Pleuromera, Pom. 

(Ib.-p, 190.) 

Sponge simple, lamellar, sessile. Lower surface with pores; 

S r surface dense, with ajpit into which canals open. Margin 
, with fine furrows.« Miocene of Oran. 

Pkbimera, Pom. 

(Ib. p. 200). 

Pob/stoma p. p,, Court, (non Zeder). 

Sponge nodular, compound. The individuals with a round 
aperture in the vertex, communicating with a tubular stoma¬ 
chal cavity. Certain parts of the surface with pore-like aper¬ 
tures. Skeleton ? Upper Chalk. 
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Polyatoma bohtiformia , simplex , ehngata y lobata , contorta , 
irregularis, amliguoy &c., Court. Ep. xii. 5, 6, xiii. & xiv. 
Senonian. 


Meta, Pom. 

(Ib. p. 188.) 


Sponge cylindrical, clay ate or nearly globular, 
scattered in the vertex. Miocene, Oran. 


Oscula 


Makisca, Pom. 

(Ib. p. 192.) 

Sponge from pyriform to globular, with a radiated pit in the 
Vertex, into which a bundle of fine excurrent tubes opens. 
Surface with scattered large pores. Miocene, Oran, 

[To bo continued.] # 


PROCEEDINGS OF LEARNED SOCIETIES. 

GEOLOGICAL SOCIETY. 

Juno 5th, 1878.—John Evans, Esq., P.C.L., F.R.B., Vice-President, 

in the Chair. 

The following communications were road:— 

1. “On the Affinities of the Mosasaurid©, Gorvais, as exemplified 
in the Bony Structure of the Fore Fin.” By Prof, Owen, C.B., F.R.8., 
F.G.S., &c. 

In this paper the author commenced by discussing the opinions 
expressed by different anatomists as to the indications of relation¬ 
ship furnished by the structure of the fore limb, and stated that in 
1851 he had referred Mosasaurus to a tribe Natantia, of the order 
Lacertilia. Since then Prof. 0. 0. Marsh has published a recon¬ 
struction of the fore limb of the Mosasauroid Lesto munis simus; and 
from a comparison of his figure wifh the bones of the same parts in 
Cetacea, Plesiosauria, and Laoertilia, the author showed that the 
resemblance in structure was closest with the last-named type, of 
which the fore foot of Monitor nibtieus % was taken for comparison. 
In the relative length of the digits and the number and form of the 
phalanges the Mosasauroid fore foot was shown to agree most nearly 
with the Lacertiliau type. With regard to the presence of a zygo- 
sphene and zygantrum in vertebra* of Ofkiastcs, cited by Prof, Cope in 
favour of his approximation of the Mosasaurs to the Ophidia aii^his 
establishment of the order Pythouomorpha, the author remarked 
that the trunk-vertebra* of the Iguanid© show eygosphene and 
zygantrum, but with modifications which serve to distinguish the 
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Iguanmn from the Ophidian vertebrae, and that, until we have the op¬ 
portunity of comparing tho Moeaaauroid vertebrro with those of both 
these typos, the mere presence of these parts cannot bo accepted a* 
conclusive. 


2. “ On now Species of Procolophon from tho Capo Colony, pre¬ 
served in Dr. Grierson’s Museum, Thornhill, Dumfriesshire; with 
some Remarks on the Affinities of the Genus.” By Harry Govier 
Seeley, Esq., F.L.8., F.G.S., &c., Professor of Geography in King’s 
College, London. 

The species described by the author were named by him Proco- 
lophon Griersoni , P. spheniceps, and P. platpeeps ; they are repre¬ 
sented by skulls imbedded in a hard red ironstone matrix, apparently 
concretionary, and wore collected at Donybrook, Queenstown district, 
Cape colopy. 

With regard to the systematic position and affinities of Procolo- 
phon s the author remarked that the presence of two distinct nares 
shown in his specimens, removed the genus from the family Mono- 
narialia, of the order Theriodontia, in which it was placed by its 
founder, Trof. Owen. He further discussed in considerable detail 
the characters upon which the order Theriodontia is foundod, and 
arrived at tho conclusion that this group must be regarded as syno¬ 
nymous with the family Cynodontia, which, with the Dicynodoniia 
and Cryptodontia, make up Prof. Owen’s order Anomodontia. The 
genus Procolophon , displaying no distinguishable outlines, does not 
possess the chief character of a Cynodont; and the author preferred 
to regard it as belonging to a parent type from which the dental 
modifications of the Anomodontia have been derived, and, from it# 
apparent relationship to Hatteria , as formiug an extinct family of 
the lthynchocephala. Hence the question arises, whether the 
Anomodontia and tho South -African forms described as Dinosaurs 
might not be united with the Ithynchocephala to form a subclass of 
Reptilia. 


3. “ On the Microscopic Structure of the Stromatoporid®, and on 
Paheozoic Fossils mineralized, with Silicates, in illustration of 
Eozoon” By Principal Dawson, LL.D., F.E.S., F.G.S, 

The fossils included in the group Stromatoporid® occur from the 
tipper Cambrian to the Upper Devonian inclusive, and are especially 
abundant in the Trenton, the Niagara, and Corniferous formations. 
The author regards Stromatopora as a Calcareous, non-spicular body, 
composed of continuous, concentric, porous lamm® thickened with 
supplemental deposit, and connected by vertical pillars, most of which 
are solid. The surface shows no true oscula; but perforations made 
by parasitic animals have been mistaken for such. From the struc¬ 
ture, they cannot have been related either to Hponges or to Bf+ 
Hractinifr , and still less to Corals: they are truly Foramiutferal, and 
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may be regarded as the Palaeozoic representatives of Eozoon. 8tro- 
matopora occurs infiltrated with calcito or silica, or with its struc¬ 
ture wholly or in part replaced by crystalline silica or dolomite. The 
author concluded his first section with the characters of the genera 
which have boon included in the Htromatoporidte. 

In the second part ho noticed a number of facts relating to the 
occurrence of hydrous silicates, of the nature of serpentine and 
loganite, infiltrating palaeozoic fossils and illustrating the mode of 
occurrence and mineralization of Eozoon . Instances of this kind were 
said to lie exceedingly common, showing that such silicates, whether 
originating as direct deposits from water, or as products of the de¬ 
composition of other minerals, are efficient agents in the infiltration 
of the pores and cavities of fossils, and have played this part from 
the earliest geological periods. 


4. “ On some Devonian StromcityM rider” By A. Champernowne, 
Esq., F.G.8. 

The author’s objoct in this note was to give some account of the 
origin of a fine series of Htromatoporid© presented by him to the 
Society. They wore all from the Great Devon Limestone at Dart- 
iugton, near Totnes, and were obtained from a spot in tho Pit-Park 
Quarry, where the dolomitic rock, instead of being hard and crys¬ 
talline, is friable and almost sandy. The Stromatoporida^ appear 
to have grown in the position in which they are found. They can 
be traced for a few yards from the friable portion of the rock, but 
gradually become merged in the crystalline rock ; and then their in¬ 
ternal structure is obliterated. The author noticed tho various 
Corals, Crinoids, and Braohiopods which occur associated with the 
Btromatoporidee. The author regarded the Btromatoporidee as a 
somewhat heterogeneous mixture of organisms, but did not believe 
that they were, as had been asserted, originally siliceous. Borne 
seem clearly to be of a structure like that of tho Milleporidm. With 
regard to Oatmopota placenta (Lonsd.) the author quoted Prof. 
Phillips's remarks as to the characters of tho tubes traversing its 
mass. He had observed in sections from near Teignmouth, that the 
axis of the tube is lamelliforous, giving some appearanoe of a 
columella. 

Prof. Duncan expressed his belief that many different forms were 
united under the one head of Stromatopora, and that the confusion was 
often due to the mode of mineralization. He called attention to a 
Smithia exhibited, which, by destructive mineralization, had as¬ 
sumed a deceptive resemblance to Stromatopora. He thought this 
had been the case in some of Mr. Lonsdale’s specimens. The tubules 
in the lamiutc of Stromatopora certainly had much resemblance 
to the tubules of Millepora . Borne of the specimens exhibited 
seemed to have openings like calices ; as they opened into the oocnen- 
ekyma, they could not be corals. The cross tubules excluded them 
from Polyzoa. They showed no true supplemental skeleton, or 
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nummuline layer like Eozoon; and so he doubted their Foramitiifend 
character. With regard to the mineralization, he had some years 
before received specimens of fossils from Canada, which Dr. Dawson's 
description had recalled to his mind. 

Mr. Ch amxvtcrnowne described the tubular structure which he had 
observed in some of the Stromatoporidm from Devonshire, both in 
the horizontal and vertical sections, and felt certain that the group 
contained many different forms. He had never seen Eozoonal 
structure in the Devonshire fossils. 

Dr. Mniun stated that some specimens which he had seen resem¬ 
bled the Hexactinellidaj, and ho thought they represented sponges* 
not precisely llexactinellids. 

5. “ On a new Species of Loftuua from British Columbia." By 
George M. Dawson, D.Hc., F.G.8., Assoc. It. 8. M., of the Geological 
Survey of Canada. 

The specimens on which the genus Loftoma was founded in 1809 
were brought from Persia by Air. Loftus; and the rock from which 
they were derivod was conjecturally assigned to the earliest Ter- 
tiuries. The species now described (L. Columbiana) is found in a 
limestone probably of Carboniferous age, and occurs in the banks of 
Marblo Canon, Frazer River. This limestone appears to be very 
thick, but ma) be repeated by folds. Crinoidal columns and Fu$u- 
linas have been sparingly found in it. Where the Loflmia is abun¬ 
dant it becomes almost the sole fossil; and it sometimes occurs as 
numerously as Ghbigerhup in the Atlantic ooze. 

Loftusia cofumbiana differs from L. persica in size, its longer dia¬ 
meter averaging about 0*3 inch, and its shorter one 0* 19-0*2 inch. 
No regular furrowing of the outer surface has been observed, but 
some specimens show a tendency to acervuline growth. The struc¬ 
ture is very like that of L . j persica as descril»ed by Mr. Brady* 
although the nucleus is not quite so distinctly cancellated; the test 
consists of a primary layer coiled upon itself, with 44 secondary ” 
septa very oblique to it, and “ tertiary ” columns expanding at the 
outer onds into cross-like u rafters," supporting the roof formed by 
the primary lamina. A loose cancellated growth also depends from 
the roof between these rafters, analogous to a more regular structure 
observed in L . persica. The usual number of convolutions is about 
10; but as many as 17 have been observed. 

June 19, 1878.—Prof. Prestwich, M.A., F.R.8., Vice-President, 
in the Chair. 

The following communications were road:— 

1. 44 On Pelanechinus , a new Genus of Sea-urchin from the Coral 
Rag.” By W. Keeping, Esq., B.A., F.G.8., Professor of Geology in 
the University College of Wales. 

In 1855 an Echinid was described by Dr. T. Wright* from vary 
fragmentary specimens, undor the name of ffemiddarie coralUna* 
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Since that date two very fine specimens hate been obtained, both 
from Caine—one by Mr, Keeping, son., now in the Woodwardian 
Museum, Cambridge, the other in Dr. Wright’s collection* These 
show the affinities of the Kchinid to be rather with the Kohinothu- 
ridse. The author regards this species as the type of a new genus, 
which he names Pdanechinus , and characterizes aa follows:— 

Test thin, circular, depressed, consisting of (1) transversely elon¬ 
gated coronal plates, (2) apical plates, (3) an actinal system of im¬ 
bricating plates around the mouth. Inter ambulacra! areas narrow at 
poles, but rapidly broadening towards the equator, with 6-8 rows of 
primary tubercles; the plates narrow, contour rounded, slightly un¬ 
dulating. Ambulacra! areas more uniform, equal to J of the greatest 
breadth of interambulacral areas, with two rows of primary tuber¬ 
cles; poriferous zones broad ; poros trigeminal in the equatorial re¬ 
gion. Primary tubercles rather small, smooth, perforated, uniform 
over both areas; spines small, hollow. Peristome deeply notched. 
Actinal area about $ of whole tost, covered with zones of large im¬ 
bricating plates, with perforations and perforated tubercles. Jaws 
large and powerful. 

. This Echirnd has a marked similarity of appearance to Astheno- 
soma ( Gdvena ) ; and the author believes that it also had a flexible 
teat. 


2. “ Remarks on Saurocephafus , and on the Species which have 
been referred to that Genus.” By E. Tulley Newton, Esq., F.G.8., 
of H.M. Geological Survey. 

In this paper the author gives an account of those species of fossil 
fishes from American and British Cretaceous strata which have been 
referred to the genus Sauroctphalus , originally founded by Harlan 
in 1830, and regarded by him as showing Reptilian affinities. The 
ichthyic nature of the species first described, 8. lanciformis , llarl,, 
was demonstrated by Prof. Owen. By Agassiz and Dixon certain 
large fossil teeth from the White Chalk of Lewes were identified 
with Qaurocephalus lanciformis; and the latter also figured an elon¬ 
gated rostrum as belonging to this fish. Dr. Leidy, in 1866, rode- 
scribed the original specimen of Saurocephalus lanciformis , and 
maintained that the jaws and teeth figured by Dixon do not belong 
to the genus Saurocqihaliis ; ho proposed for them the new name of 
Protosphynrna ferox . He thought also that the rostrum figured by 
Dixon belonged to a 8woTd-fisb, and named the species Xiphias 
Dimni . Specimens since obtained by Prof. Cope in America have 

5 roved that the rostrum and teeth actually belonged to the same 
sh, for the reception of which and of some American speoies Prof. 
Cope established the genus Erisichthe . The author maintains that 
Dr* Leidy’s name, Protosphyrama, must be adopted for this genus, 
Which Will include the British Protosphynma ferox (w& Erisichthe 
Dimni , Cope) and the Amorican species, P. angulata , nitida, pew- 
trms , and ztphioides (Cope). The characters of these species are 
discussed by the author. The species known on the Continent as 
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Sauroeephaius albensu and injlums , Piet, et Camp., S. dispar, Heb,, 
and &> maxjualia and snbstruitus, Miiust., aro founded on isolated 
teeth; and their affinities are regarded by the author aa doubtful. 
Smrodon Lmnm , Hayes, from the Greensand of New Jersey, belongs 
to Smirocepfodus, which also includes a species described by Prof. 
Cope under the name of 8. arapahovitti . Teeth erroneously referred 
by Agassiz to Saturation Leanus were regarded by l)r. Leidy as re¬ 
presenting a new genus and species, CimoUchthys levmensis ; and to 
this last-named genus the author refers Spinato irumjinatus, Reuse, 
and, doubtfully, Saurocephalm striatus, Ag. 

3. “ On some well-defined Life-zones in the Lower Part of the 
Silurian (Sedgw.) of the Lake-district.” Jly J. E. Marr, Esq. Com¬ 
municated by Prof. T. M‘K. Hughes, M.A., F.G.S. 

This paper treats of the zones of fossils occurring between the 
Coniston Limestono and Coniston Grits, with a view to establishing a 
boundary between the Cambrian and Silurian formations. In the 
lake-district bods the genus Phacops is very abundant, one or more 
species of it s subgonora characterizing each fossiliferous formation. 
The zones thus indicated aro found to hold good when tho organic 
remains as a whole are considered. Tho author separates the Ash- 
gill shales from the Coniston Limestone, giving separate lists of 
fossils to show tho palaeontological difference—from which it appears 
that but few (and those the very oommon Bala fossils) are common 
to both, while the most characteristic Ashgill fossils do not occur in 
the Coniston Limestone. They indicate that the Ashgill formation 
is Upper Bala. It is very irregular in thickness; and the author 
thitiks this due to an unconformity above the Ashgill beds. Here 
tho author agrees with Prof. Hughes in placing the base of the 
Hilurian. He gives lists of tho fossils in the basement bod and the 
Stockdale Bhales, and points out that their facies is distinctly 
Silurian. Very few fossils are common to them and the Coniston 
Limestono or Ashgill Shales. Henco there is here both a physical 
and a palaeontological break; so that the division between Cambrian 
aud Silurian should bo placed at this horizon. A detailed description 
(with lists of fossils) is given of the Coniston Flags and Coniston 
Grits. An appondix contains some palaeontological notes on some 
species of the genus Phuaps. 


MISCELLANEOUS. 

On the Parasitic hopoda of the Genus Entoniscus. 

By M. A. Gubd. 

Thk singular parasitic Isopods discovered and described by Fritz 
Muller under the generic name of Evtonimus, have hitherto been 
detected only on the coast of Brazil. I have to indicate the exis- 
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tone* of tome species of this genus on the shores of the Loire-Inf4- 
more, and to make known some new peculiarities of their degraded 
organisation. 

The commonest species occurs under the carapace of Grap&u* mar* 
moratug, Fab. (writ**, Lat.), a crab which is very abundant on 
the rooks of Pouliguen. I shall call it Entonisous Cavolinii , as it 
seems to be very probable that Cavolini sow the female of this 
species and described it as a gall produced on the viseera of the 
Grapsus (Granchio deprmo , Granchio tpirito) by the oviposition of 
the OniscuB squill iformi*, which is simply the young of the En~ 
Umiscus at the moment of its escape from the ovigerous sac*. 

Entonhcm Cavolinii differs considerably from the two species 
studied by Fritz Milller. The fringed laminae, so highly developed 
on the ventral paTt of the thorax of EntonimiB porcelfonaff, do not 
exist here ; nor do wo find the sword-shaped abdominal feet. These 
two characters approximate our species to Entonkcus cancrorum, 
the parasite of Xantho. But while in the latter the abdomen has 
a continuous undulated fold only on each side of the first two seg¬ 
ments, we find in E\ Cavolinii five pairs of lamellar appendages, 
folded and undulated, corresponding to the five pairs of ramified 
appendages of the abdomon in Ions. These appendages diminish 
towards the extremity in such a manner that in appearance the 
first pair forms two large lateral tufts, and the following four a 
median posterior tuft, equivalent to each of the first two. The 
ovary presents four lateral prolongations, two anterior and two 
poeterior, besides two or three pairs of less-visible eminences, no 
doubt corresponding to the thoracic feet which have disappeared; 
it also presents two long median dorsal prolongations. Analogous 
lobes are observed on the female of the Cnjptothiria balani t. 
These lobes, which are very rogular and constant, wero not seen by 
Fritz Muller. I believe that those of the dorsal parts recall mor¬ 
phologically certain features of the Zoca- form. 

Tim embryo likewise presents very oloar differential characters. 
The front is nearly straight, as in Entoniscn* porcdlana. Besides 
the lateral eyes, which are double and correspond to the definitive 
eyes of the normal lsopoda, it possesses a median eye, formed by two 
contiguous crystallines, some pigment, and optic nerves. It is the 
Nauplian eye that has persisted, with a structure identical With 
that which it presents in a multitude of Copepods; and it disappears 
afterwards, together with the secondary eyes, in the retrograde 
metamorphosis of the female Entoniscus. This fact appears to me 
of great importance, as indicating a traoe of the Nauplius phase in 
the ontogeny of the lsopoda. Each of the first five pairs of thoracic 
legs terminates in a prehensile hand, the penultimate joint of which 

* Cavolini, Mcraoria nulla generarioue dei Pcsci e dei Granchi, Napoli, 
1787, p. 180 ft »eqq. 

t Bee Ann. & Mag. Nat. Hist. ser. vol. x. p. 87 (1802). 

X I have boon able to examine this curious parasite at Wimereux, 
where it is met with from time to time in Bakmm baltmoides. 
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is oral and boors two denticles on the side which faces the oppo- 
sable tooth. The sixth pair of thoracic limbs, whioh is so impor¬ 
tant in characterizing the Entonisci ., in no way resembles those of the 
known species. It is composed of five joints: that which corresponds 
to the hand of the other pairs is more elongated, and terminates at 
its inner margin in a small fixed tooth ; its external margin is pro¬ 
duced into a straight bacillus, as long as the joint whioh bears it, and 
famished at its extremity with a tuft of rigid hairs. 

The five pairs of abdominal limbs are all constructed in the same 
fashion. The terminal setigerous joint presents a straight margin 
whioh bears two rays; a third is inserted at the extremity. The 
heart is situatod at the dorsal part of the first abdominal segment; 
it is found in the same place in the adult, where it nover projects 
into a sao as in Entoniseus pore*llance. 

Those embryos live very well in sea-water, in which they swim 
in the manner described by Fritz Muller,—that is to say, with the 
body bent towards the ventral side and the sixth pair of thoracic 
logs projecting on each side. 

The second species that I have observed is much rarer. Jt lives 
as a parasite in Portunus jmber ; and whereas one may meet with an 
Entoniscw Cavolinii in about every thirty specimens of the Grapsus , 
the parasite of the Velvet-Crab does not occur in the proportion of 
more than 1 per cent. Moreover I have observed the latter only 
in Portuni collected at the island of Levon, opposite the point of 
Pen-Chateau. I have found two in the same Portunus, This 
species I name Entoniscus Moniezii, dedicating it to my preparator, 
It. Moniez. 

E. Motiirzii differs from E. Cavolinii in the colour of its ovigo¬ 
rous sac, which, at maturity, is of a nankeen-yellow colour, and not 
lead-grey as in the parasite of the Grapsut. The ovarian gland is 
yellow with a rose tinge; it is straw-yellow in E. Cavolinii , A 
female of E. Moniczii not yet entirely degraded has enabled me to 
study more thoroughly the phenomena of retrogression presented by 
these Tsopods. The description of those phenomena will form the 
subject of a detailed memoir, in which I shall also indicate the taxo¬ 
nomic results which I have obtained by the study of tho Isopoda 
of the family Bopyridee .—Comp tee llendus, August 12, 1878, 
p. 290. 


Note on the Saurua lucioceps of Ayres , 

By W. N. Lockinotox. 

Eaurus lucioceps, Ayres, Proc. Cal. Aoad. Sci, 1855, p. 89. 

Sauruefatem ?, Ouv, & Val. xxii. p. 471 (teste Gunther). 

A large specimen of the fish described by Dr. Ayres was pre¬ 
sented to the California Academy of Sciences, August 19, 1878, 
and has been examined by Mr. W. G. W. Harford, the Director 
of the Museum, and myself. 
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The result of our examination leads us to suspect that possibly 
Saurus fattens and S. hteioceps may prove identical, as some of the 
characters which distinguished the young specimen of the latter 
f6 inches long), described by Dr, Ayres, from the former species 
disappear in the larger one now brought under our notice. 

Dr. Avres states that the lower jaw is the longer; bnt his type 
has the lower jaw somewhat shorter than the upper, as has also 
the large specimen. 

The interorbital space in the young specimen is equal to the 
longitudinal diameter of the eye; but in the large individual, owing 
chiefly to the greater development of the upper orbital margin, 
the interorbital space is equal to onoe and a half the longitudinal 
orbital diameter. The proportion of the head to the body in both 
specimens is about as two to nine; and the fin-rays in both agree with 
Ayres’s description. 

The only characteristics which still lead us to doubt the identity 
of S. fattens with 8. lucioeeps arc the proportion of the head to the 
body, and the number of the scales in the lateral line, which in 
the large specimen is not less than 75, instead of 65 as in 8. 
fastens. 

Probably the shortness of the lower jaw is caused by contraction 
in alcohol. Dr. Ayres always purchased and described fishes in 
their fresh condition; and doubtless the lower jaw, now the shorter, 
was slightly the longer when he described it. 

The donor of the specimen, Dr. Trask, states that the fish is scarce, 
and that in 1873 it appeared off this coast, but the individuals were 
no larger than a aardino. 

Length to tip of caudal fin 1 ft. 5| in.; width of interorbital space 
lin.; from tip of snout to eye l|in.; longitudinal diameter of 
orbit f in., ditto to first dorsal 6Jin., ditto to pectorals 3Jin. 

Locality. Santa Cruz. 

San Francisco, Aug. 21,1878. 

On the Causes of the Buzzing of Insects. 

By J. Pusrkz. 

Since the experiments of Chabrier, Buraeister, Landois, &c., the 
buzzing of insects is attributed to the vibrations of the air rubbing 
against the margins of the stigmatic orifices of the thorax under the 
action of the motory muscles of the wings. The latter organs are 
considered only to play’a minimum part by modifying more or less 
the sounds produced by the respiratory orifioes. I have repeated 
all the experiments of the above authors, and have not always 
arrived at the results announced by them, or I have thought that I 
could put upon them on interpretation different from theirs. 

1. It is quite true that, by sticking together the wings of a fly 
iSatvophaga Samaria), as Chabrier did, we do not prevent the Bound 
mm being produced, but not that the wings con thus be kept in 
4 state of complete immobility. The flexibility of these organa 
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allows their baso, which is not stuck, to obey the contractions of 
the muscles of flight; this base vibrates, and the busring is produced. 
But all buzzing ceasos if, by holding the wings pressed together over 
as large an extent as possible, so as to exert a certain traction upon 
their bases, all movement of those organs is rendered impossible. 
However the wings be retained, provided their immobility be 
compete, the buzzing absolutely ceases, contrary to Hunter’s 
opinion. 

2. By removing the scaly parts with which the margin of the 
stigmata is furnished, far from doing away with the buzzing, as 
asserted by Ohabrior, it is not oven modified, provided the operation 
has not sensibly weakened the animal. 

ii. The respiratory orifices may be more or less seriously injured 
in different ways, we may introduce mto them solid bodies of 
considerable size, without preventing the buzzing or altering its 
timbre* 

4. If the thoracic stigmata be stopped hermetically, as was 
done by Bumeister, the buzzing is by no means annihilated; it 
is only weakened in proportion to the weakening of the flight 
itself*. 

There are then produced, especially in the Diptera, effects which 
merit notice. The animal becomes slow and lazy and no longer 
flies willingly. If* it flies, its flight, which is badly sustained, soon 
stops; then the insect sinks down and gives no more signs of life. 
I once saw an Erietahs ( E. Umar) which, having escaped quickly 
from my fingers towards the window after the occlusion of its 
stigmata, fell without movement at my feet, completely exhausted 
by a flight of a few centimetres. This result is not always produced 
so rapidly; but it never fails to supervene after a few efforts at 
flight. It is easily explained by the complete absorption of the 
provision of oxygen contained in the trache® of the thorax, in con* 
sequenoo of the contractions of the muscles of flight. It is a true 
asphyxia. In a few minutes, however, the fly returns to lift, owing 
to the afflux of air through the abdomen into the thorax. The 
animal can then again attempt to flv, or at least to walk; but actual 
death is not long in coming. These effects are so constant and 
easily obtained, that it is truly surprising that no experimenter has 
called attention to them. 

The causes of the buzzing certainly reside in the wings, ft has 
long been recognized that the cutting of these organs more or lees 
near their insertion has a more or Iobs marked influence upon the 
buzzing. It beoomes thinner and sharper; the quality itself is 
notably modified. * It loses the softness (veloute) due to the friction 
of the air upon the margins of the wings, and becomes in a manner 
“ nasal/’ The timbre perceived under these circumstances resem¬ 
bles that of reed instruments, or still more that of certain electrical 
contact-breakers, and has no resemblance to the sound that oan he 
produced by the passage of air through an orifice. This sound ii, 
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boweveri completely in relation to the repeated beatings of the 
wing-stump against the solid parts surrounding it, or of the corneous 
pieces which it contains (outlet* mdicauec of Chabrier), against 
each other. 

If, in an animal treated as above, the wing-stump is coated with 
a slightly fluid substance which the air only dries slowly, the pre¬ 
ceding sound is sensibly dulled, without the stigmata being in any 
way modified or the movement of the wings hampered. 

When tho section affects the stump itself, the sound produced 
becomes sharper and weaker. It is destroyed as soon as a sensitive 
part is reached; but this, as may be easily ascertained, is bocause 
the animal ceases to perform movements which have become pain¬ 
ful. 

To sum up, in the Hymcnoptera and Diptera the buzzing is 
due to two distinct causes:—one, the vibrations of which the articu¬ 
lation of the wing is the seat and which constitute true buzzing ; 
the other, the friction of the wings against the air, an effect which 
more or less modifies tho former. It would not bo impossible from 
these data to produce artificially the buzzing of these animals ; and 
I have some hope of succeeding in this. 

In the Lepidoptera of strong flight, such as the Sphinxes, the 
soft and full buzzing which those animals produce is only due to 
the friction of the air by the wings. This sound, which is always 
grave, is alone produced; it is not accompanied by the basal 
beatings, owing to a peculiar organization, and especially to the 
presence of the scales. 

In the Dragonflies also, in which the base of tho wings is fur¬ 
nished with soft fleshy parts, no true buzzing occurs, but a simple 
rustling due to the friction of the organs of flight .—Comptes Rendu*, 
September 2, 1878, p. 378. 


Reproduction of Hydra. By M. Kohotksef. 

Notwithstanding its abundance, the freshwater Hydra presents 
many peculiarities which have been insufficiently studied, especially 
the reproduction of the several elements and the embryonic develop¬ 
ment of the individual itself. These phenomena have been described 
in detail by Kleinenborg in his monograph on Hydra *. According 
to his investigation, the cells occur below the ectodermal elements 

S interetitielU* Gewehe), and form an agglomeration serving to pro- 
luce the ova as well as the spermatozoids. The development of the 
ovum takes place as follows s—One of the oells of the agglomeration 
increases remarkably, and swallows up the surrounding cells$ in 
other words, it feeds upon them. The nucleus is transformed into 
a germinal vesicle; and Anally the cell itself represents the ovum 

* Hydra, cine anatomisch-entwicklungageschichtliche Untersuchung; 
Leipzig, 1872, with four plates. 
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of the Hydra , which it thus, in its origin, a unicellular and eeio- 
dermic formation. 

The granulations of a definitely formed ovum servo to produce 
the larger elements which Kleincnberg describes under the name 
of pseudowlh. 

After a detailed description of the segmentation, the German 
naturalist passes to the formation of the blastoderm, as a pheno¬ 
menon immediately succeeding the segmentation. The blastoderm 
consists of a layer of cells, forming b) itself the whole envelope of 
the ovum. Kleincnberg regards the blastoderm as an embryonic 
epithelium, taking no part in the ultimate formation of the Hydra , 
but rejected like an envelope at a certain period of development; 
for this reason the adult Hydra is an animal destitute of epithe¬ 
lium. 

My own investigations, which wore carried on upon Hydra fusca , 
completely contradict those of Kleincnberg. Nevertheless, in con¬ 
formity with his researches, 1 have seen an agglomeration of ©oils 
of ectodermic origin, which I regard as simply embryonic cells* 
serving to reproduce different ectodermic elements. One of these 
cells increases, and its nucleus is converted into a germinal vesicle. 
At the same time the ]>oripherul elements of the agglomeration 
separate, forming a row of colls with small very refractive granules, 
while the central cells unito to each other and to the enlarged cell; 
in this manner is formed a common plasmodium sprinkled with a 
considerable number of nuclei. The germinal vesicle begins to be 
dograded and disappears entirely (this last phenomenon agrees with 
Kleincnberg’s observations); but the nuclei of the central cells 
undergo a transformation of another kind : they increase a little in 
volume, and degenerate into fatty bodies ; at the same time some of 
them divido (their nuclei also take part in this division). The 
degeneration of a nucleus commences by a considerable increase of 
its nucleolus, which becomes very refractive, and finally fuses with 
the oontents of the nucleus. It is these degenerated nuclei, which 
probably servo for the nutrition of the embryo, that Kleinenberg 
takes for psoudocolla. The peripheral elements of the agglomera¬ 
tion, sprinkled with granules of chitinous origin, serve to form the 
shell (< icailh ) or envelopo of the ovum. 

Comparing my observations with those of Kleinenberg, I conclude 
that the German naturalist has taken the peripheral cells of the 
agglomeration for a blastoderm, and tho mass of central cells for a 
result of the segmentation of the ovum. According to my observa¬ 
tions the Hydra must evidently not be regarded as an animal desti¬ 
tute of epithelium ; my previous investigations * have proved that 
this epithelium is musoular, —Comptes Bendas , September 9,1878| 
p. 412. 

* Archives de Zoologie expdrimentale, 1876: “ Histologie de I’Bydre 
et de 1 a Luceraaire.” 



THE ANNALS 

A.ND 

MAGAZINE OF NATURAL HISTORY. 

[FIFTH SERIES.] 

No. 11. NOVEMBER 1878. 


XXXVIII.— On the Structure and Affinities of the Genue 
Catagma*. By W. J. Sollas, M.A., F.G.S., &c. 

[Plate XIV.] 

In a previous paper I referred certain kinds of fossil Spongida 
{Matron macropora, Jerea mutabilis, Scyphia fbraminosa , and 
others from Up ware and Faringdon) to the group of the 
Renierida (Carter), on the ground that the calcareous fibres 
which form their skeletons are largely made up of long uni¬ 
axial spicules lying lengthwise in the fibre, and so far resemble 
the skeletal structure of Pharetrospongia. At the same time 
I was well aware that the fibres of the Faringdon sponges 
contain other kinds of spicules besides the simple acerates; but 
these I then regarded as accidental, and upon consulting Mr. 
Carter found that he agreed with me in thinking that a 
Renicrid sponge might easily have imbedded some extraneous 
spicules in its fibres, after the manner of the Hirciniadse, with¬ 
out thereby losing its Renierid character. But upon coming 
to Work out these sponges in detail it was soon found that 
these second sets of spicules, from their abundance and definite 
position, constituted a peculiar difficulty: and the fact that 
Professor Zittel had, upon mature consideration, decided to 
place the Faringdon sponges with the Calcispongiro on account 
of the presence of these particular spicules m them, led me to 
hesitate before reaffirming my previous conclusions, and to 
submit the whole subject to renewed investigation. 

* Krfroypa, worsted. 

Attn. <t Mag. N, Hitt. Ser. 5. Vol. ii. 34 
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It is a matter of great regret to me that other duties have 
precluded me from finishing this work during the past year; 
but as Professor Zittel is about to publish another of his ex¬ 
haustive monographs on the fossil sponges, this time dealing 
with those characterized by a reticulate calcareous skeleton, it 
seems, on the whole, best for me to publish at once the obser¬ 
vations 1 have already made without waiting an indefinite 
period longer for fresh facts to come to light. 

On examining a thin slice from Manon macropora, margin 
natum } or porcatum, one will observe an irregular network of 
anastomosing calcareous fibres, with rounded meshes filled up 
with crystalline calcite, the crystals of which radiate from the 
sides of the fibre towards the centre of the mesh. The edges 
of the fibre are usually coated with an opaque, granular or 
fluffy material suspended in the adjacent calcite; and the 
minute interstices between the infilling crystals of calcite are 
usually occupied by an insoluble yellowish-coloured mineral 
which has no action on polarized light. The fibres, under a 
magnification of 145 diameters, are found to consist of a 
brownish-coloured calcite, often fibrous in appearance, con¬ 
taining a ntlmber of spicular forms of two kinds, the most 
numerous of which are slender thread-like forms. 0*0(k)3 inch 
to 0*0004 inch broad, but of indeterminate length, since in no 
single instance has a perfect spicule showing both ends been 
observed: the longest measured portions attain a length of 
0*012 inch; how much longer an entire spicule would be we 
have no means of judging. 

These spicules are sometimes straight or nearly so (PL XIY. 
fig. 5), but more usually bent, either in a gentle curve parallel 
to the curvature of the fibre (PL XXV. fig. 2) or in several 
curves so as to become undulating (PL AlV. figs. 3 & 4). 
Sometimes they are abruptly bent m somewhat angular turns 
(PL XIV. fig. 3). They are not so crowded together as in 
Pharetrospongia , but, lying further apart, somewhat resemble 
a number of pieces of thread floating m a viscid medium. 

The second kind of spicules is indicated by sections which 
have very different shapes according to the direction in which 
they traverse the spicule. The simplest shape of all is a 
circular space (PL XIV. fig. 9) which is filled with colourless 
transparent calcite, and is of course a transverse section through 
a more or less cylindrical shaft. In the centre of this circular 
section there is very frequently visible a minute opaque spot, 
which appears black by transmitted light: it possibly repre¬ 
sents the axial canal of the spicule. Transverse sections 
through the uniaxial spicules would have a similar form { but 
the two, independently of other differences, can be often 
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distinguished by their great difference in size, the circles in 
question often attaining a diameter of 0*001 inch. As the 
sections through the cylindrical rods thus indicated vary from 
longitudinal to transverse, so different forms are produced. 
Next, one meets with a number of triradiate forms, sometimes 
with the three rays inclined to one another at an angle of 120°, 
sometimes less equally inclined. 

The ends of the rays are frequently seen, and prove to have 
had an elongated conical form. The central space, from 
which the anus radiate, frequently shows a cut surface, 
eminently suggestive of the former existence of a fourth ray 
which the section has removed. Thus, in PI. XIV. fig, 6, we 
have the triradiate remains of a spicule with a cat surface in the 
centre, circular in shape, and certainly due to the cutting away 
of an ann which projected at light angles to the plane of the sec¬ 
tion. In PI. XIV. fig. 14 the part cut away includes the upper 
part of the three remaining rays ; and in this case we cannot 
say whether a fourth arm was originally present or not. So, 
again, the form of fig. 7 is inconclusive; the cut surface looks 
rather as if taken from one of the rays (r) still remaining than 
from one once at right angles to them. Even if this were the 
case, there is still a possibility of a fourth arm being given off 
on the opposite aide, which should be visible on turning the 
section upside down. Unfortunately my slice is mounted on 
too thick a glass to permit of examination under a enfficiently 
high magnification to decide this point. Thus, though sections 
having a triradiate form abound in slices of the sponges under 
examination, it is only in certain cases that they indicate 
trtily triradiate spicules. As the mounted slices of our 

S es are not mathematical planes, but possess a sensible 
less, so it is possible to see something more than a mere 
section across a spicule; and thus we can very definitely make 
out the existence of numerous quadriradiate forms in the fibre 
(PL XIV. fig. 17). These very much resemble the spicules of a 
Puchastrella (PI. XlV.fig. 13),one longer simple shaft dividing 
into three shorter simple arms at one end. 

Irregular forms with apparently bifurcated rays are not un¬ 
common ; and one instance of a five-radiate spicule has been 
observed. 


The shaft is not always straight, but sometimes becomes 
curved or even almost undulating (PL XIV. fig. 18); the rays 
likewise are sometimes curved (PI. XIV. fig. 11). In size and 
in the relative length of the rays and shaft these spicules vary 
ffieatly. In some the rays are scarcely of larger diameter 
tw the filiform spicules; in others they are several times as 
toge, and appear giants by comparison, 


24 * 
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The longitudinal sections of the spicules generally exhibit a 
number of opaque dots, usually irregularly dispersed ; so that 
one of them occurring in a transverse section would simulate 
an axial canal cut through. This makes one less sure that 
axial canals really exist m these spicules ; but since the dots 
sometimes take a linear arrangement in the longitudinal sec¬ 
tions (PI. XIV. fig. 16), they may, after all, indicate axial 
canals which have been partially filled up. 

Relative Position in the Fibre of the two kinds of Spicules. 

The filiform spicules chiefly occur in the outer part of the 
fibre, often forming the exterior third on each side, though 
sometimes less and sometimes, on the other hand, more of it, 
in some cases apparently occupying nearly the whole of the 
fibre almost to the exclusion of the other kind of spicules. 

Fig. 1. 



Section (partly diagrammatic) across fibre* near the external surface of 
Catagma macropants. ( x 70.) 

o, uniaxial spicules; b, transverse section of a raultiradiate; c, echinating 
multiradiate spicules; d, interspace of a mesh, lined with granular 
material and filled up with caldtic crystallisation. 

The multiradiate spicules are usually axial in position, forming 
a core which is about one third the diameter ot the whole fibre, 
though sometimes wider. This core looks, at first sight, litas 
a congeries of irregular calcite crystals; but upon venycareffcl 
analysis by the microscope it is seen to consist of cuetdar 
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triradiate sections across the nmltiradiate spicules. It very 
frequently happens that one ray of a multiradiate is directed 
from the core outwards to the exterior of the fibre, beyond which 
it projects echinately, having crossed the longitudinal accrate 
spicules transversely in traversing the fibre. Sometimes a 
row of two or three nuiltiradiatea may be seen lying side by 
side, each echinating the fibre in this manner. 

In one or two instances the fibres radiating towards and 
terminating against the surface of the sponge exhibit near 
their extremities a few multiradiates (PL XIV. fig, 20), which 
are disposed with their long shafts parallel to the axis of the 
fibre and their pointed terminal rays directed towards the ex¬ 
terior of the sponge. More usually the reverse is the case, 
however ? and two of the rays lie transverse to the fibre, the 
other pointing axially outward. Sometimes, again, a triradiate 
form may be seen at the place of anastomosis of three fibres, 
sending a ray along the axis of each fibre. 

The foregoing observations lead us to characterize the 
skeleton of Catagma in the following manner:—Skeleton con¬ 
sisting of an irregular network of fibres, now possessing a 
calcareous composition, built up of spicules of two kinds: one 
kind uniaxial, straight, simply curved or undulating, arranged 
longitudinally in the exterior third of the fibre; the other kind 
multiradiate (3- and 4-radiate), with the adjacent rays of each 
spicule making an angle of 120° with each other, or there¬ 
abouts; three of the rays occupying the interior or core of 
the fibre, the fourth directed outwardly and penetrating the 
layer of uniaxial spicules to echinate the exterior of the 
fibre. 

Our next inquiry must be directed to determine the particular 
group to which this structure belongs. We have five orders 
to choose from, the Psammonemata, Clialinida. Eehinoneraata, 
the Tetraetinellid division of the Holorhapliidota, and the 
Calcispongia. 

The large proportion of structureless calcite occurring in the 
fibre seems to indicate the previous existence of kerataceous 
cement, which has since become replaced by carbonate of 
lime; but even if kerataceous material is so indicated, which 
is veiy doubtful, it cannot be taken as pointing to the Chali- 
nida especially, since other groups of sponges, such as the 
Rhaphiuonemataj also contain this substance. The Chalinida 
are, indeed, definitely excluded, not only by the presence of the 
multiradiate spicules, but also by the forms or the uniaxial 
spicules, which are quite inconsistent with Chalinid affinities. 

The structure of tne fibre is also unlike that of any Psara- 
monematous sponge; but, in order to decide whether it might 
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not have belonged to a sponge which possessed an Hirciniari 
habit, thin slices of the Upwarc specimens, which include 
grains of quartzose sand in the meshes of their network, were 
examined. As the Hirciniadse do not appear to discriminate in 
introducing foreign particles into their fibres, but pick up any 
minute grains which lie upon the sea-floor around tnem, so one 
would expect to find some of the quartz grains which occur in 
the meshes of the Upware sponges also present in the fibre 
had they possessed any affinities with tne Psammonemata* 
Such quartz grains might easily be detected by searching with 
the polariscope; but a most careful examination failed to dis¬ 
cover the least trace of them. Thus we eliminate the Psam- 
monemata; and we have next to consider the Pachastrellid®, 
to the trifid spicules of which the raultiradiates of our sponges 
offer the closest rcsemblancts. 

In no Pachas troll id sponge, however, so far as 1 am aware, 
have we the curved and undulating uniaxial spicules of 
Catagma . nor is there to be found any definite fibrous struc¬ 
ture. Tnus we eliminate the Pachastrellida?, the only Tetrac- 
tincllid group of the Holorhaphidota that is worth considering* 
Far otherwise is it, however, with the Khaphidonemata* The 
fibrous structure is not only common, but may be said to be 
characteristic of a vast number of this Kind of sponges; curved 
and undulating spicules, very like those of Catagma , are also 
very frequent; and lately 1 have descrilied a unioue form 
(Plectronella papillata) in which trivadiate and quaariradiate 
spicules, very similar to those we have been describing, are 
abundantly present. 

One important difference alone (though certainly that is 
important enough) divides Catagma from the Khaphidbncmata; 
ana that lies in the fact that the echinating multiradiates of 
the former form the core of the fibre instead of merely coating 
its exterior; but this is no more than the difference which 
distinguishes the Axinellida from the Ectyonida, the two 
families of Carter’s order Echinonernata j and there is no 
difficulty in conceiving that, just as Plectronella presents ns 
with a new departure in the lictyonida by the substitution of 
multiradiate for uniaxial echinating spicules, so Catagma may 
represent a similar departure in the Axinellida. 

This certainly is the view which I feel disposed to take; and 
so important does this substitution of multiradiate for biradiate 
echinating spicules seem to me, that I propose to elevate ttty 
group Plectronina to the rank of a subfamily in the Ectyonida, 
and to make the extinct Catagma the representative of a sub¬ 
family in the Axinellida. The classification would then stand 
thus:— 
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Order RHAPHIDONEMATA (Carter). 

Family Ectyonida (Carter). 

Subfamily Plectboutellida (Sol las). 

Family Axinellida (Carter). 

Subfamily Oataqmida (Sollas). 

There now remain for consideration the counterclaims of 
the Calcispongia, which find an advocate in Professor Zittel, 
with whom it is my misfortune on this sole point to find 
myself in disagreement. The occurrence of triradiate spicules 
in Catagma appears, independently of its chemical composi¬ 
tion. to be the only point in which it resembles theCalcispongia; 
in toe structure of the fibre, which is, after all, a far more im¬ 
portant character, the difference is complete; and no calcareous 
sponge has yet been discovered which presents us with curved 
and undulating uniaxial spicules like those of our sponge. 
Moreover, while the axial canal of calcareous spicules is so 
small as to be almost invisible, that of the multiraciiate spicules 
of Catagma is sometimes apparently indicated. Nor, in 
reference to this, can it be urged that the axial canal of a 
calcareous spicule would be likely to undergo an enlargement 
as it became subject to fossilizing processes. In the case of a 
siliceous sponge, it is true that on exposure to the carbonated 
water of the sea-floor, solution sets in and soon enlarges the 
axial canals of its spicules till they become visible. But while 
solution equally affects calcareous spicules, it does so in a very 
different manner: instead of the axial canal undergoing en¬ 
largement, the whole sulmtance of the spicule resolves itself 
into a granular mass, from which the original structure is 
quite obliterated, and in which certainly no signs of a canal 
can be traced. Fig. 2 (p. 360), taken from a decomposing 
spicule of a Leuconia y will clearly show this. 

So far as the zoological argument goes, then, it may be 
summed up thus;— 

1. (a) No known calcareous sponge possesses a reticulate 
skeleton with definite fibres having a spicular composition. 

{b) Such a structure is exceedingly common among the 
siliceous sponges. 

2. (a) No known calcareous sponge possesses long curved 
and undulating uniaxial spicules. 

(J) Siliceous sponges (ex. gr. Phakdlia , Bwk.) frequently 
nontain spicules of this form. 
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» 

3. (a) Ca]gg|jeouB sponges usually contain triradiate and 
quadriradiate spicules, 

(b) Siliceotj^ sponges frequently contain quadriradiate, 
sometimes triradiate spicules ( Plectrortella ; for other instances 
see my tfflppr on Plectronella , in a forthcoming number of the 
1 Annalsj. 


4. (a) Calcareous sponges are usually small, and seldom ex- 
hihlfjhe external characters of Cataguia . 

(ft) Siliceous sponges often closely resemble Catagma both 
in size and form. 


Fig. 2. 



Spicule of a Leucottia ( X 435), to indicate the granular manner in which 
it begins to disintegrate. 


Next, and finally, we have to consider the mineralogical 
side of the question. Neither Professor Zittel nor myself 
doubt for a moment that siliceous structures may be converted 
during fossilization into carbonate of lime, and, conversely, that 
calcareous structures may become silicified : the only difference 
is as to which process has happened here. 

We may observe, first, that while, on the one hand, we 
know of a vast number of cases in which siliceous sponges 
closely allied to existing species have been preserved in the 
fossil state, on the other hand not a single instance of a fossil 
calcareous sponge closely allied to any species of our existing 
seas has yet been described, the supposed fossil cAlcareous 
sponges differing widely in structural characters from existing 
forms. I have not, however, the slightest doubt as to the 

E ossibility and even probability of fossil calcareous sponges * 
eing some day discovered. It is useless to allege tnat cab 
careous spicules are too unstable to survive the effects of such 
a feeble solvent as sea-water; that they soon disintegrate and 
lose their definite form when mounted in sections of the sponge 

* Prvtwycon, Zittel, may be such a sponge, 
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to which they belong in Canada balsam is jfm doubt true, 
though even then they leave a thin transparent sheath behind, 
whicn, to some extent, maintains the ongina^picular form : 
no less true is it, according to Carter, that they break down 
when mounted dry or enclosed in the kerataceous fibre of a 
Psammonemutous sponge; but when well cleaned by caustic 
potash and then mounted in balsam, they last much longer, 
and if placed in distilled water instead of balsam they will 
keep for years. I have now before me some calcareous spi¬ 
cules which were so prepared ; and they are as perfect to-day, 
even to their points, as they were when bottled and put away 
four years ago. Thus there is no antecedent improbability 
about the preservation of calcareous spicules. 

As regards siliceous sponges, we have, 
as has been said, numberless foBsil ex- Fig. 3. 

amples, many of these often existing in 
a calcareous state; but it may be os well 
to note that when a siliceous sponge 
becomes calcitized in fossilization. the 
displaced silica is generally to be found 
somewhere not far off, either in patches 
in the sponge itself, or in granules or 
nodules such as flints in the surrounding 
matrix, or as chalcedony silicifying as¬ 
sociated calcareous shells, ex . gr . in the 
Lias of the South-Welsh coast, or in 
minute dispersed crystals of quartz* 

(fig. 3), Devonian and Carboniferous. _ 
such as chalk or limestone, it may be taken as an almost in¬ 
variable rule that the replacement of organic silica by calcite 
is always accompanied by a subsequent deposition of the silica 
m some form or other j and thus, if one finds flints, chalcedo- 
mzed shells, or nunute quartz crystals in such strata, one will 
naturally look for the remains of the siliceous organisms which 
summed them, and one’s search will seldom be unsuccessful 

On the other hand, when one fiuds large masses of such a 

wl fiW!t ^ rect ®^ T to ^ese crystals by my friend Mr. T. 

nMffWlP ‘‘Limestone” read before the North-Stef- 
fordshire field Club m 1873. They contain numerous irregular internal 
cavities, and are frequently twinned. Left as an insoluble residue after 
the rotation of the Mountain-Limestone by the great Permian deuuda- 
tion, they have accumulated to form sandstone beds in the red rocks of 
the Eden valley, to which my attention was directed by Prof Morris 
Similar but much huger crystals (0 02 inch long) are left 7 on diaeohtog 
Devonian limestone containing the so-called %tromalopora conemtrm 
ftom Klngstmgnton, near Teignmouth. These are completely rid d le d 
Mwn aUy «ad much oxcavated on their faces externally by irregular 
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Quartz crystals left on 
dissolving Carbonife¬ 
rous limestone from 
Oaldon Low, Derby¬ 
shire. (x 140.) 

In compact strata, 
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fossil as Caunopora forming limestone beds several feet in 
thickness, and no obvious deposits of silica associated with 
them, one may feel tolerably certain that these fossils have 
always possessed a calcareous and not a siliceous composition. 

Now the importance of this observation is, that the Faring- 
don and Upware sponges do not contain any trace of silica, 
unless it enters into the composition of tbe^ yellov^h, trans¬ 
parent, insoluble mineral whiriu 7/us up the interstices of the 
calcitic infilling of the spoi^£e» It would be difficult to make 
an analysis of this substand^; and I could only observe in 
addition that it had no action ion polarized light. If the fossils 
themselves are without any /signs of deposited silica, so too 
are the surrounding strata: po mention is made of flint, chert, 
or »4icified shells occurring in them in any descriptions which 
■l have j jfc tiaen, would certainly be a difficulty in the 

way of ouFinteiwetation, were it not for the exceptional cha¬ 
racter of the b jfingdon and Upware beds; considering that 
these are depos* of sometimes loose, sometimes consolidated 
gravel, subject/in all probability, to current-action in a shal- 
ow sea during deposition, and to the free drainage of perco- 
lating water* subsequently, one could scarcely expect to find 
the silica from dissolved organisms retained in their immediate 
vicinity and deposited in the same way as it is in close fine- 
grsuned deposits of chalk and limestone. 

•T™ 8 , tliu mineralogical argument cannot, in this case, be 

tnrfl ^/ aV T ° ier 8K < rfu ft - ld we are left t0 de P end on struc- 
*" a c ‘aracter alone. Ibis to me indicates a far closer aili- 

ance with siliceous than calcareous sponges; and I wait with 
some expectancy for Oscar Schmidt’s descriptions of the 
sponges brought home by the ‘ Challenger,’ in the hope that 
new forms will be found amongst them to obliterate the 
pfc*' ffere,1Ce WhlCh “° W dlBtin g lliahes Catagma from 

It is not necessary to stay now to describe the outward forte 

Shlrn!"« ra characterB it is sufficient to refer to 

Sharpe s paper on the I anngdon sponges, and to indicate 

SoSlSjT- hlCh 8h ° Uld h® p acod in t] ” a g enus - They am 

Catagma peziza (Manon. Sharpe); 

C. macroporus (Manon, feharpe): 

C.porcatwm (Manon, Sharpe); 

C. faring done am (Manon, Sharpe). 

**££££- *• ^ 
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multiradiate spicules to the Calcispongia, but also the genus 
Pharetrospongia , in which none but uniaxial spicules exist. 
Now, whatever uncertainty exists about the Faringdon and 
Upware sponges (and I admit a great deal), there is, I am 
confident, none here. The proofs as to the nature of Phare - 
trospongia are, I believe, perfect; and should the Faringdon 
sponges eventually turn out to be genuine Calcisponges, I do 
not see how that can for a moment affect the position of 
Pharetrospongia. 

Its structure differs in no important respect, except in the 
absence of flcah-spicules, which fossilization would inevitably 
destroy, from that of a recent siliceous sponge ( Pharetronema , 
Sollas) which I have now before me awaiting description. 
Both are exactly similar in the s^e and shape of their spicular 
elements, in the arrangement of these spicules in a fibrous 
manner, in the thickness and character of the sponge-wall, in 
the form of the fibrous skeleton, and, finally, in the absence of 
obvious pores, oscules, and excretory canals. Were the two 
to be found together in the fossil state it would be difficult to 
distinguish one from the other, except by a very slight differ¬ 
ence in external form. While this exact agreement exists 
between Pharetrospongia and a modern siliceous fibrous sponge 
(and similar sponges are amongst the commonest of our exist¬ 
ing seas), there is no resemblance, but the most absolute differ¬ 
ence, between it and any known form of the Calciapongia. 
Furthermore, we can fortunately, in this instance, adduce the 
* mineral state of the sponge in support of the morphological 
argument, since the silica removed from its calcitized spicules 
has been deposited in the infilling material of its mesh work, 
and many, a great many, of its spicules retain their original 
ailiceouB composition. 

So seldom does a calcareous organism in the Cambridge 
Greensand become silicified, and so constantly does Pharetro¬ 
spongia possess both siliceous spicules and a silicified matrix, 
that one cannot regard the presence of the silica as due to its 
subsequent introduction. The manner of its occurrence and 
the perfect form of the spicules, which are still siliceous, leave 
no doubt in my mind, independently of the morphological 
Structure of the sponge, that the original composition of tnese 
Cambridge sponges was siliceous and not calcareous. 

With regard to Pharetrospongia , then, we have to take 
nothing upon trust, to make no assumptions, to imagine 
nothing: the evidence is as perfect in its separate links, and 
as complete in the union of these links, as it is in the nature 
hf paleontological evidence to be. 

Bristol Museum) 

Sept. 80,1878. 
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EXPLANATION OF PLATE XIV. 

(Structure of Catagma.) 

Fig- 1. Transverse sections of simple spicules of the skeletal fibre, 
(x m.) 

Figs, 2 ~5. Variously curved simple spicules, seen longitudinally. ( X 486.) 

Fig, 0. Quadrivadiate spicule showing three arms lying in the plane of 
the section, and a circular cut surface from which the fourth 
arm has been removed. ( X *'315.) 

Fig, 7. Triradiate form with a part cut away at a. ( X 815.) 

Fig, 8, Quadriradiate spicule, not fully exposed, but suggestive of a 
Stelletta spicule. (x31o) 

Fig. 9. Transverse sections of multi radiate spicules, exhibitod at the place 
whore the fibre curves at right angles out of the plane of the 
section, a u, edge of the fibre where cut across at the bend. 
(X 815.) 

Fig. 10. Irregular form of spicule, terminating abruptly against the edge 
of the fibre a a. (x 315.) 

Fig. 11. Irregular (juadriradiatc spicule. (X 485.) 

Fig. 12. Quadriradiate spicule with bifurcated rays, (x 315.) 

Fig . 18. Simple quadriradiate spicule, resembling in form one of the spi* 
rules of Pachastrella abyssi. ( x 315.) 

Fig. 14. Triradiate arms showing a cut surface at a. (x 315.) 

Fig. 15. Curved terminal part of a spicule, ending abruptly against the 
edge (a a) of its fibre, through which it probably originally 
projected. (X 315.) 

Fig. 10. Largf, irregular quadriradiate. a a, edge of fibre in which it 
lies imbedded. ( X 140.) 

Fig. 17. Simple quadriradiate, showing all four arms, (x 816.) 

Fig. 18. An irregular form of quadriradiate, one arm closely resembling 
one of the curved simple spicules. ( x 435 ) 

Fig. 19. Quiuqueradiate spicule. ( X 486.) 

Fig. 20. Fibre (a an) near the exterior of the sponge, with included * 
multi radiates, some having the shaft directed inwards and the 
rays outward. (x 435.) 

Fig. 21. 3$<Ige of a fibre showing an echinating quadriradiate seated close 
to the surface of the fibre, with one ray projecting outside it 
into the bordering gTanular deposit. ( x 140.) 

Fig. 22. Usual position of the echinating multiradiate in the fibre, a a, 
surface; bb, centre of the fibre; c c, transverse sections of 
similar raultiradiates ; d t projecting ray of echinating spicule ; 
e e, simple spicules lying longitudinally in the fibre and crossing 
the echinating ray transversely. ( X 485.) 


XXXIX.— On two new Species of Amphipodoua Crustaceans , 
By the Rev. T. R. R. Stubbing, M.A. 

[Plate XV.J 

Amphilochus Sabrince, n, sp. 

The upper antennae have the three joints of the peduncle 
abort, subequal in length, the first two stout, the third verjr 
alight. The flagellum, of six articulations, is tapering* its first 
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Articulation being about as thick as the preceding joint of the 
peduncle. The second, third, fourth, and last articulations 
carry long pairs of olfactory filaments. 

The fourth and fifth joints of the peduncle in the lower 
antenn® are long and slender, each beinu equal in length to 
the entire {>cduncie of the upper antenna. The flagellum is 
of six articulations. 


The eyes are of moderate dimensions, with a rounded oval 
form. The rostrum is bent down between the upper antenn®. 
The maxillipeds have a long four-jointed palp, the fourth joint 
being bright, sharp, and unguiform. 

Between the first and second guathopods it is difficult to 
detect any difference whatever, except in regard to the cox®, 
those of the first pair being minute and almost obscured by 
the overlapping of their neighbours. The cox® of the second 
pair are tnemselves of no great size, and are in their turn 
overlapped to a great extent by the large cox® of the third 

1 >air ot legs. In the first gnathopods the thigh is moderately 
ong and slender, the knee small, the metacarpus but little 
longer than the knee, overlapping the wrist throughout almost 
its whole extent, and having its truncate distal extremity 
capped with three set®. The wrist is longer than the hand, 
along which it is produced almost as far as the ill-defined 
palm; it Wars some four or five spines along the margin. 
The hand is elongate, narrower at the junction with the wrist 
than at the commencement of the palm, which is border^ 
with four pairs of spines. All these spines, at about a third of 
their length from their origin, are abruptly narrow ; the distal 
half is pectinate on both sides. On the margin of wrist and 
band away from the palm there arc two or three minute 
spines. The finger is curved, thin, and sharp, with a small 
denticle at the base of the nail. 


The more or less triangular coxa of the second gnathopods 
has a single indent at its lower angle. The rest of the limb 
seems in all its details to resemble the first gnatbopod. This 
remarkable similarity of the two pairs of limbs would suggest 
the inference that the specimen examined was a female, but 
that the development of the olfactory filaments on the upper 
antenn® rather points to its Wing of the other sex. 

ThO third and fourth feet have the cox® largely developed, 
with their lower edges serrated. The hinder margin of the 
fourth and largest coxa is produced backwards in a sort of 
lobe. The thighs of these pail's of feet are long, with spines 
along the front edge. In the three following pairs of feet 
the cox® are small, the thighs large, ovate, very transparent, 
the metacarpus posteriorly decurrent; the wrist and hand, 
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judging from the last leg, in which alone these parts remained, 
are thin and small, with a few spines on the anterior margin, the 
finger thin and curved, with a small hair at the root of the nail. 

The first three pleon-segments are rather longer than the 
segments of the pereion. The first uropods have the peduncle 
long, and the branches about the same length as the peduncle. 
In the second uropods the peduncle is a good deaf shorter, 
with branches to correspond; in the third the peduncle, which 
has minute close-set hairs on its upper edge, is as long as in 
the first, but the branches are shorter than m either of the other 
pairs. The telson is triangular, elongate, slightly concave 
above. There is a minute angle on either side, just before 
the sharp apex is reached. 

The solitary specimen obtained was dredged off Tenby in 
a few fathoms depth. Its length is a twelfth of an inch. 

Amphilochua concinna. 

( CaUimenm acudiyitata.) 

Dredging at Tenby having yielded me three specimens of 
Amphilochua concinna of various Buses and in more or less 
good condition, a careful examination of them enables me to 
add some details as to the structure of this species. The 
flagellum of the lower antenna: varies from three to five arti¬ 
culations. In the smallest specimen the tooth-like process, 
^ghich in the others is so conspicuous a termination to the 
upper margin of the hand in each gnathopod, is scarcely at all 
developed; the palm is fringed with a row of short, very fine 
and even hairs, but without perceptible dcnticulation; the 
long produced process of the wrist in the second gnathopod* 
ends m two snort cilia, being otherwise quite smooth. In 
the larger specimens, however, this process ends in three 

{ jood-sized cilia, besides having two or three on eaoh of it* 
ateral margins. The shorter process of the first gnathopo^l 
has several cilia at and about the distal end. In the hand* of 
both gnathopods the palms are not only denticulate, but have 
a short fine nair in each denticulation; while the fingers, in¬ 
stead of having the inner margins smooth as in the female 
previously described (‘ Annals, Dec. 1876), have them fringed 
with fine hairs, the row terminating at the base of the nail in 
a small but well-marked spine-like process. 

The telson is lanceolate and boat-shaped. In all three 
specimens the last uropods were unfortunately missing j but 
the character of these may, I think, be safely taken from the 
description and figure of CaUimerus acudigitata 9 given in 
Magazine lor December 1876, and again referred to in the 
number for January 1878. What in establishing that genu* 
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1 supposed to be the first gnathopod, 1 now, from examination 
of the new specimens of Amphibchus concinna , cannot doubt 
to be the palp of the maxilliped. Under this new light the 
other differences between Callimerus and Amphibchus seem 
to lose their value, and the genus and species must be can¬ 
celled. It is true that the supposed Callimerus acudigitota 
has the finger of the second gnathopod remarkably produced, 
and in that respect resembles Amphibchus odontonyx of A. 
Boeck, though it is without the spiued upper antenna; of that 
species ; but the prolonged finger may easily be a casual varia¬ 
tion in an organ which undoubtedly varies in relative length 
according to the size and age of the individual owning it. 
The maxilliped-palp of Amphibchus concinna has the last 
articulation unguiform. *In the specimen examined this arti¬ 
culation was, perhaps by accident, more stumpy in one palp 
than in the other, its companion. The three preceding articu¬ 
lations are unusually stout, those which were mistaken in the 
supposed Callimerus for hand and wrist being about equal in 
length, the preceding one having a greater length, though 
about the same thickness. 

One other remark may be added. When the first gnatho¬ 
pod of Amphibchus concinna is turned through a certain angle, 
it wears almost exactly the appearance of the corresponding 
limb figured by Messrs. Bate and Westwood for Amphibchus 
manudens. Now Axel Boeck, iu his ‘ Amphipoda Borealia et 
Arctica’ (Prodromus), assigns hands identical m shape, though* 
differing in size, to both gnathopods of this species. But there 
he differs from the founder of the species; and as the type is 
no longer to be found, it would be interesting to know what 
ought in justice, or in scientific etiquette, to be done in regard 
to the names. If wo may assume, as Boeck appears to nave 
done, that the first gnathopod of A. manudens was seen from 
a point of view which led to an inaccurate description of it. 
then my species A. concinna may be pretty certainly regarded 
as only a synonym. To Boeck’s description of the nail of 
each gnathopod as smooth aud destitute of teeth and spines 
must be added the note that this applies to the female only, 
and not to the male. 

JPodoceropsis intermedia , n. sp. 

The first joint of the upper antenna; is thick, much shorter 
than the head; the second joint is a good deal longer than the 
first, bht not half its thickness j it has five long cilia on the 
lower margin. The third joint is about the length of the 
first There are ten articulations to the flagellum; the secon¬ 
dary flagellum in the specimen described was -but a single 4 
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articulation. The lower antennas are Bet very far back, with 
the first two joints short, the third equalling their combined 
length; the fourth considerably longer, much thinner, distally 
thickest, curved and slightly ciliated; the fifth joint the 
longest, thim straight, and ciliated; the flagellum of ten arti¬ 
culations. The peduncle in the lower antennse nearly or 
quite equals in length peduncle and flagellum together of the 
upper. 

The head is produced into a sharp point, between the upper 
and lower anteunte; this angle is occupied by the oblique 
oval eyes. The mandibles are armed with two strong spine¬ 
like teeth, followed by four spines. The palp is long, com¬ 
posed of a short basal joint and two others much longer, 
subequal to one another, the last truncate and ciliated at 
the end. The palp of the maxillipeda ends in an unguiform 
joint, the penultimate joint being short, distally thickened, 
and the antepenultimate oval, very long, ciliated round the 
lower margin. 

Owing to the extreme transparency of the animal, especially 
after mounting, the lines of demarcation of the coxae were 
difficult to make out with certainty. The coxa of the second 
segment, however, is very conspicuously larger than any of 
the others, which are all small aud shallow. The first gna- 
thopods have the thighs slender, a little cufved and distally 
widened, the knee small, the metacarpus a little larger and 
produced into a point, the wrist somewhat longer than the 
hand and as long as the thigh, for most of its length parallel- 
sided, the lower margin carrying six tufts of cilia springing 
from slight indentations; the hand has the upper margin 
curved, with cilia at intervals, the lower margin also curved 
and deeply indented, carrying four large spines interspaced 
with long cilia; the palm is microscopically crcnulate. The 
finger is nearly as long as the hand, thick throughout nearly 
its whole length, but tipped with a small nail. The eeoond 
gnathopods resemble the first as far as the wrist; but this joint 
is much broader without being quite so long; it has both mar¬ 
gins curved, the lower tufted; the hand is much longer and 
centrally a good deal broader than the wrist, with the upper 
margin curved, the lower straight and tuftea with cilia; the 
palm is sinaous, with a rounded central process, and near the 
lower angle a movable tooth-like spine. The massive finger 
closes down just within the straight lower margin, ana is 
in shape like that of the first gnathopods. In the third and 
fourth legs the hand is thin, not longer than the metacaipup, 
the nail short. In the last three pairs the thighs are sonM*i 
what broader-than in the preceding limbs, and s»e narrowed 
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diatally. In the last legs the hand is long and thin, the nail 
much shorter. 

The first three segments of the pleon are infero-posteriorly 
rounded, with edges smooth, except that the first has one small 
indent; the pleopoda of these segments have bulky peduncles 
with small ramt. Of the uropoda the first pair have long 
peduncles, carrying two spines on the upper margin and one 
aiatally below: the outer branch ends m two small spines, 
the inner and longer branch in one long spine attended by two 
little ones. The second uropods are similar, except that the 
peduncle is shorter and without spines; the third have the 
peduncle still shorter, and short rami, which except in length 
resemble those of the other pairs. 

The telson is tubular, its upper surface a little concave, 
with a pair of slightly curved spines standing apart on the 
distal end. 

It seems to come within the unhappily named subfamily of 
Hicrodeutopinas (Boeck), which includes genera that have the 
second gnathopods larger than the first, as well as those that 
have the first larger than the second. It comes near to the 
genera Gammaropsia (Lilljeborg) mm Eurystheus (Sp. Bate), and 
Ibdoceropsis (A. Boeck) = Narnia (Sp. Bate); ana in this latter 
I venture to include it, although it has a secondary flagellum, 
contrary to a generic character assigned by Boeck to JPodoce- 
ropstSy and the antennae are not aubequal, as required by one 
of Mr. Spence Bate’s generic characters of Narnia . But the 
relative lengths of antennae vary with age, sex, and size of 
specimen in many cases, and the absence of a secondary 
flagellum cannot be depended on. This latter is given as 
one of the generic distinctions between Dryope (Bate) and 


win 9 (translation by Balias, p. 11), names several genera in 
which he has found it, though its presence in them bad been 
previously undetected. 

The inconvenience of the needless multiplication of genera 
is illustrated by the present species, which nas claims on more 
than one, and ought perhaps on the present system to carry 
its peculiar second Coxae into a new genus of its own, so making 




single generic name. I venture to hope that whoever nex* 
rearranges the Amphipoda will group together MicrodmttopvH 
(0<Mta), Aora (Krftyer), AtUonoU (Bruzeliue), Stimpootrim 
(Bate) into one genus, and Gammaropns and Podoceropna into 
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EXPLANATION OF PLATE XV. 

Fig* 1. Amphilochm Sabrina, 1 a> antennae ; 1 b, maxillipeds; 1 c, tel- 
son; 1 d, first gnathopod ; 1 e, spines of wrist and hand, much 
magnified; 1 /, coxal plate of second gnathopod; 1 g } second 
gnathopod. 

Fig . 2. Palps of maxillipeds of AmphilochuB eoncinna, 2 a, second gna¬ 
thopod of a small specimen; 2 b , second gnathopod of large 
specimen; 2 c, telson of ditto ; 2 d, telson of small specimen. 

Fig. 3. Fodoceropsis intermedia . 3 a, mandible ; 8 b, maxilliped; 8 c, end 
of pleon, much magnified; 8 d, first gnathopod, with enlarged 
view of palm ; 3 e, second gnathopod; 3 f, enlarged view of 
palm ana finger of ditto. 


XL.— Descriptions of Longicorn Coleoptera . 
By Francis P. Pascoe, F.L.S. &c. 


Ceuambycidje. 

Helymaeua signaticollis. 
-pedestris. 


Temnosternus apicalis. 

Lamiidjb. 

Myagrus, n. g. 

-Hynesii. 

Neanthes, n. g., for Monochamus 
curialis. 

Meton fasciatus. 


Agelasta mediifusca. 

Peribasis prinoeps. 

Eutbyastus inyiThatos. 

Pycnopsis variolosa. 

-miliaris. 

-rubricate. 

Ceroplesia aspersa. * 

JElara variolosa. 

Xynenon larvatus. 

Muspila auguralis. 

Hoplistocerus eximius. 
Hydraschema virgatum, 


Helymceus signaticollis . 

H. rufo-fulvus, supra confertissime punctatus; antetmis, protho- 
racis medio, pedibusque (femorum hasi exeepta) nigria; tertia 
parte apicali elytrorum chalybeata. Long. 8 Ira. 

Hah. Yemen (Arabia). 

In coloration quite different from its congeners; antennas 
much shorter than the body, the eighth to the tenth joints 
broadly triangular, the last subovate, pointed; head entirely 
fulvous; prothorax very closely punctured, black except at the 
sides; scutellum with a raised amber-coloured border; elytra 
finely punctate, two slightly raised longitudinal lines on each, 
Ihe posterior third a dark steel-blue: legs black, except the base 
of the femora; posterior tibiae slightly curved; boay beneath 
fulvous. 


Helymceus pedestris. 

H. confertissime punctatus, hand nitidua $ capita, prothorace, m* 
tennis (articulis duobus basalibus exceptis), scutello, tanduqne 
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nigris; elytris cyaneis; oorpore infra femoribusque luteis. Long. 

6 lin. 

Hab. Yemen. 

Closely punctured above, not shining: head, prothorax, 
and scutellum black ; elytra dark blue ; body bencatn, femora^ 
and base of the tibiae fulvous; the rest of the tibiae and tarsi 
black; antennas black, the two basal joints fulvous, the 
seventh to the tenth very broadly triangular^ the last deeply 
emarginate on each side towards the apex; hmd tibiae slightly 
curved. Allied to H. notaticollis , but differently coloured. 
AH the species of this genus have hitherto been confined to 
South Africa. 


Temnosternus apxccdis . 

T. dense griseo-pubcsccns; prothoracis lateribus, humeris, apici- 
busque elytrorum l»te fuscis; elytris costa unioa, postice obso¬ 
lete, instructis. Long. 4| lin. 

IJab. Rockhampton (Queensland). 

The smallest ot the Temnosterni , and allied to T. vitulus ) 
but proportionally narrower, the elytral costa less distinct, &c. 
Closely covered above with a greyish pile, a well-marked stripe 
on each side of the prothorax, and extending to the shoulders 
and the apex of the elytra, a rich brown: a small, well-marked 
tubercle on each side weU behind the middle; elytra depressed, 
irregularly punctured, the costa disappearing towards the apex; 
antennae not bo long as the body, obscurely annulated with 
greyish, the third and fourth joints nearly equal in length j 
body beneath glossy brown, the pubescence confined to the 
sides. 


Myagbus. 

Caput parvum; tuberibus antenniferis validis, approximate; 
antennas oorpore duplo longiores, articulo tertio quartoque 
©qualibus. Ocuti magni, grosse granulatL Prothorax lateribus 
tuberculatxHspinosis. Elytra breviuacnla, apioe rotundata. Me- 
oosUmum elevatum, antice productum. Pedes antioi paulo 
longiores. 

This is a MonochcmvA-form , the character of the mesoster- 
nnm, however, bringing it nearer Diochares than to Monocha- 
tnus proper* From IHochares the genus is essentially diffe¬ 
rentiated by its strong antennaiy tubers, separated at the base 
by a narrow groove, and approximated above. The only 
example I have seen was taken by <3t . Lewis Hynes, Esq., of 
the Bombay Mint, and kindly presented to me by Dr* 
Bowej. 


25* 
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Myagrua Hynesii. 

M . bwriusculus, castaneus, pube rufo-brunnea, raaculatim albo- 
varia, vestitus; antennis subannulatis. Long. 0 iin. 

, Hob . Bombay. 

Chestnut, covered with a reddish-brown pile spotted and 
blotched with white, the latter colour on the prothorax con¬ 
fined to the sides : on the elytra there are a number of spots, 
uniting more or less to form three patches, t. e. one on the 
shoulder, the second on the middle, and the third towards the 
apex; underside and legs with a whitish pile; antennas 
brownish, the outer joints paler at the base ; prothorax slightly 
transverse, the tubercular spine equidistant from the apex and 
the base; elytra rather short and somewhat depressed. 

Neanthes. 

Characters fere ut in Monochomo , sed articulus basalis antennarum 
obsolete rioatricosus. Oculi parvi. Tubera antmnifera diver- 
gentia. 

The type of this genus is Monochamus curtails ; but as 
Lacordaire has based the classification of his u Section B ” on 
the characters offered by the cicatrix, t. e. open or closed, and 
in the latter case often obsolete, it is necessaiy to have another 
genus for its reception. To none of his groups, however, is 
this genus allied, and I think it must be taken as exceptional 
and placed near Monochamus . The cicatrix is marked by a 
short and delicate carina, and is pubescent like the rest of the 
joint. The species is one of Fortune’s finds in North China; 
it is closely covered by a rich brown silky pile, the anterior 
two thirds of the elytra inclining to greyish white. M. luridus, 
having the same habitat, might be placed in Melanausier ; but 
the mesosternura is but slightly tubercuiate. Its specific name 
was used in the less usual sense of u black and blue/’ 

Mston fasciatus. 

M. piceus, pube variegatim fuscescente griaeaque vestitus; pro- 
thorace in medio tuberculato-gibboso, ad latera granulate; elytris 
apicem versus fascia transverse irregulari subalbida notafcis. 
Long. 7 lin. 

Hab. Port Bowen. 

Pitchy, densely covered with a variegated pile, in which 
greyish or yellowish grey with shades of brown predominate! 
prothorax with a longitudinal fulvous-grey stripe, in which 
posteriorly is a small tubercular gibbosity, on the side* ante¬ 
riorly a few small glossy granules; elytra not quite as jbroad 
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again as the base of the prothorax, spotted with tufts of short 
dark brown hairs, towards the apex a transverse, whitish, irre¬ 
gular, somewhat zigzag band; antennee pubescent, the first 
joint black. 

Nearly allied to M. gmnulicollia from the Aru Islands, but 
larger and proportionally more robust, the band on the elytra 
transverse, not oblique, and with the peculiar little gibbosity 
on the prothorax. 


Agtlasta mediijwca. 

A. grisesoens, fuaco-variegata; antennis annulatis; elytris, basi 
apioeque exceptis, fusois, maculia plurimis diapersis; tibiis an- 
tieis apicem versus inerassatis, extus pilosis. Long. 6 lin. 

Hah. Andaman Isles. 

Quite unlike any other Agelasta , but with the anterior tibiae 
thickened and fringed with short hairs as in A. caUizona. 
Pubescence greyish varied with brown; on the head and pro¬ 
thorax the brown occurs in confluent spots, the middle of the 
latter being somewhat bare of pubescence ; on the elytra the 
brown forms a broad band finely speckled with grey; the tips 
of the tibiae and first two joints of the tarsi are black; under- 

C rt irregularly greyish; antenna about the length of the 
dy, the basal joint spotted, the second entirely greyish, and 
the third and sixth greyish only at the base, the rest dark 
brown inclining to black. 

Periba8%8 pr in ceps. 

P. obovatus, niger; prothoraco sparse falvo-pubesoente; elytris 
pube interrupts beta teruginosis, regions scutellari macufis fulvis. 
Long. $ 18 lin. 

Hab. Labuan. 

Obovate, black; head with five determinate patches of ful¬ 
vous pile, viz. two frontal, one on each cheek, and one on the 
vertex; antennas black, about as long as tne body in the 
female; prothorax speckled with fulvous, the lateral spine 
small; scutellum fulvous; elytra with a projecting lobe at 
the base on each side of the scutellum, the sutural region with 
fulvous spots, the sides rich bluish green, more or less speckled 
with Mack; underparts and femora with a rather dense 
fulvous pile, except the middle of the abdominal segments; 
tibisB and tarsi with a sparse whitish pubescence. 

This handsome species differs structurally from its conge¬ 
ners in the lobed base of the elytra, as in Otarionomnt j in 
Other respects it is a true Peribasit. I have seen no males; 
their antenna will probably be twice the length of the body s 
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Euthyastus myrrhatus . 

E. fu8cu8, pube condensate flavoscent© irregulariter maculatiro 
notatua; elytria tcnuiter punctatis, basi granulis parvis nitidis 
instructis. Long 8- 9 lin. 

Hab. Penang and Andaman Islands. 

Bather shorter proportionally than E, binotatus , from which 
it will be readily distinguished by its differently arranged 
pubescence. Above brown, very slightly pubescent, except 
the condensed yellowish portions, wuicn on the head and 
prothorax form four longitudinal stripes, the two middle being 
approximate or even confluent; the elytra are irregularly 
spotted, the spots being more or less united and not quite 
conformable on the two elytra ; antennre twice as long as the 
body, the third or fourth and the following joints more or less 
ashy at the base; scutellura semicircular; body beneath and 
legs chestnut-brown, sparsely pubescent. 

Pycnop8i8 variolosa. 

P. subovata, nigra, subnitida; elytris pube alba condensate in 
maculis minutis aspersa; soutello trausverso, apice rotundato, 
integro. Long. 7| lin. 

Hab . Ngami. 

Black, slightly glossy; head finely punctured; prothorax 
transversely rugose, lateral tubercle well marked; scutellum 
transverse, the apex rounded and entire; elytra irregularly 
punctured, the punctures much larger at the base, the inter¬ 
spaces with small white but conspicuous spots formed of tufts 
of short hairs (sterna tufted in like manner); legs and antezmm 
finely pubescent, the latter with the third ana fourth joints 
nearly equal in length. 

Pycnopsis miliar is. 

P. subovata, fusco-nigra, opaca; elytris pube alba condensate in 
maculis minutis aspersa ; soutello minus tronaverso, apioe bilobo. 
Long. 9 lin. 

Hab. Angola. 

Brownish black, nearly opaque; head less finely punctured ; 
prothorax transversely rugose, lateral tubercle well marked ; 
scutellum moderately transverse, the apex bilobed; elytra 
nearly as in the preceding, but broader and less convex, the 
tufts smaller ana accompanied by others still more minute, 
composed of three or four hairs only; legs rather coarsely 
pubescent; the anterior tarsi in the male very broad; antennas 
with the third and fourth joints nearly equal in length. 
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Broader and more depressed elytra, and proportionally shorter, 
than in the preceding. 

Pycnopsis rubricate. 

P. longiufl obovata, nigra, pube rubro-fusca vestita; prothontoe 
fortiter transvorso; elytris fascia determinate rubra, ante medium 
site, ornatis. Long. 12 lin. 

Hab , Grab am stown (Cape). 

Oblong-ovate, black, covered Witli a dull reddish-brown pile j 
prothorax strongly transverse, the middle anteriorly striated: 
elytra coarsely punctured at the base, a determinate dull rea 
band placed well before the middle, another less distinct at 
the tip, and between them another, but largely interrupted at 
the suture ; antennae black, the third joint conspicuously longer 
than the fourth. 

This species is more nearly allied to j P. brachyptcra , but it 
is duller and otherwise different in coloration, with much 
longer elytra, the prothorax more transverse, &c. 

Ccroplest8 aspersa. 

C. nigra, opaoa, elytris maculis numerous rufia subtranaversim 
dispositis. Long. 14 lin. 

Hab. Usambara (East Africa). 

Opaque black, except a slight tinge of bronze at the base ot 
the elytra, where they are also very distinctly punctured; but 
the punctures are much smaller posteriorly, each bearing a 
minute white seta; the intervals are apparently naked, but 
under a strong lens a very delicate pubescence is visible; 
unlike its congeners the two or three normal red bands are 
replaced by a number of mostly somewhat transverse reddish 
spots, by no means corresponding on the two elytra; under- 

{ >art rather glossy, with a scattered pubescence; antennae and 
egs black. 

JElara variolosa. 

JB. subaugustata, parallels pallide brunnea et dense tomentosa ; 
elytris punctis impressis nitide nigris sat sparse sod oonspioue 
notatis, apioibus subtrunoatis, singulis dcntato-productis. Long, 
<J 7, $ ll lin- 

Hah. Andaman Isles. 

The contour and well-marked glossy black punctures will 
readily distinguish this species from its congeners. The 
antennas are not quite so long as the body, the joints are ashy 
mostly only at tne base; the head with a few impressed 
punctures between the eyes ; prothorax rather sparsely punc- 
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tured, irregular at the sides, but without a tubercle, the centre 
with two longitudinal impressions; scutellum slightly trans¬ 
verse, the sides parallel; elytra with much larger punctures 
than those on the prothorax, and small punctures in the inter¬ 
vals, the sides anteriorly with a large indistinct blotch, the 
apex of each produced on each side into a well-marked tooth- 
lixe tubercle ; underparts paler, slightly spotted. 

Xynenon larvatus. 

X. pallide grisoo-pubeeoens, supra fusco nigroque variegatus; an- 
tennis artioulo quinto nigro, reliquis (octavo exoepto) subni- 
greecentibus. Long. 6^—7 lin. 

Hab , Andaman Isles. 

Head very transverse in front; antennas about two thirds 
as long as the body, rather stoutish, but slighter towards the 
tip, fifth joint entirely black, the rest darkish (variable) ; pro¬ 
thorax somewhat transverse, the lateral tubercle very small, 
two narrow brown central stripes with paler stripes at the 
sides; elytra finely and irregularly punctured anteriorly, two 
black dashes on each at the base, and a roundish black patch 
on each side behind the middle, its posterior margin very 
irregular ; uuderparts and legs uniformly greyish. 

Nearly the same form as X . Bondit . but the elytra more 
convex posteriorly, and, as a specific character, differing re¬ 
markably from that species in that the intermediate tibifc are 
emarginate externally and pilose. 

Mispila augur alts. 

M, leviter pubesoens, fusca, nigro subvariegata, maculia parvis niveis 
ornata; antennis (articulisduobus basalibus exoeptis) nigris, tertio 
et sequenfcibua basi griseis. Long. 7 lin. 

Hab. Andaman Islands. 

This species wants the curvilinear white line of M. venom 
and M. curvilinea ; but it has the annulated antennas of the 
former. On the prothorax the black pubescence forms a sort of 
ring, in the midale of which are two small crescentic spots: 
the elytra, gradually narrowing from the shoulders, are W 
gularly punctured at the base; a few dark spots, principally 
m the middle on each side, are approximated so as to 
look almost like a single patch; and tins is delicately picked 
out ^ at the margin with a few white sublinear spots: a 
similar patch occurs also at the base and apex. Antenmi 
of the male more than half as long again as the body, fringed 
beneath. ™ 
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Hoplietocerus eximtus, 

E. glftber, capito prothor&ceque nitide viridi-aureis; elytris leie 
viridibus, hand nitidis, sutura riolaoea; abdomine femoribusque, 
antiois exoeptis, nitide luteis. Long. 4 lin. 

Hob. Bahia. 

Smooth and glossy, except the elytra; head and prothorax 
rich greenish gold, the latter and the vertex transversely 
striate; antennae and legs ; except the posterior and inter¬ 
mediate femora, glossy violet-black; scntellum transverse, 
green; elytra pure dark green, uniformly punctured, the 
suture violet; sterna golden green; abdomen and femora, 
except the anterior, glossy reddish yellow. 

In coloration very distinct, according to descriptions, from 
H. ghrioam , Bates, and H. refulgent, Blanch. 

Hydratchema virgatum. 

E. elongatum, sublineare, fusoum, pube albida, in vittis oondensata, 
veetitum; antennarum articulo quarto ceteris longiore, primo 
exoepto, sequentibus gradatim brevioribus. Long. 6^ lin. 

Hah. Brazil. 

Sublinear, elongate, dark brown, covered with a whitish 
pile, which is condensed on the centre and sides of the pro¬ 
thorax into very determinate stripes ; on the elytra, along the 
suture the pile forms an evident stripe, spreading out towards 
the apex, and sending off a branch which passes obliquely to 
the shoulders, each elytron tapering away to a sharp point; 
hind legs scarcely extending to the last abdominal segment; 
antenna nearly black. 

Hydratchema fabulosum, as M. Thomson has described it, 
differs, inter alia , in having all the joints of the antenna, the 
second excepted, of equal length, and in having certain yellow 
spots, &c. 


XLI .—Notes on some British Land and Freshwater Shells. 
By J. Gwyn Jeffbets, LL.D., F.R.S. 

My attention has of late been almost exclusively directed to 
marine conchology; but a correspondence which I have now 
had with Dr. Baudon of Mcray and Dr. Westeriund of Ron* 
asby induces me to offer a few observations on two or three 
aperies of British land and freshwater shells. 

Dr. Baudon has most kindly sent me specimens of most of 
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the French species and varieties of Succtnea which he so 
admirably described and figured in the * Journal de Conchy- 
liologie 1 for last year. It is a most laborious and exhaustive 
monograph. This experienced author is a true man of science; 
and I feel sure that he will not object to the critical remarks 
which I venture to make from a point of view different from 
his. I am aware and glad that lie does not follow the example 
of certain of his countrymen in fabricating what they call 
“ new ” species out of every trivial variety and local form. 
No individual specimen can be precisely like another; and 
considerable allowance ought to De made for a difference of 
conditions. The result of my investigations during a period 
of at least half a century has been rather to reduce than 
increase the number of species represented by abundant or 
widely distributed forms. Now this is remarkably the case 
with gome land and freshwater Mollusca, including Succinea 
and Lyimuj&a y which are so prolific and inhabit watery places 
with easy and various means of migration or transport. 

Having carefully examined Dr. Baudon’s specimens of 
reputed species of French Succinece, and compared them with 
specimens in my own collection of British shells, I would 
assign those species as follows :— 

S. parvula, L. Pascal, = 8. slogans, Ilisso ; va I. ochracea, 
Betta. 

8. Baudoni , H. Drouet,« 8. putris, Linn6; dwarf form. 

8. acrambleia,J . Mabille, » 8.putris] var. solidula, Jeffreys. 

8. Pfiiffert, Rossmiissler, = 8. elegans j var. 

8. arenaria , Bouchard,« 8. oblonga, Drapamaud; var. 

8. humilis, H. DrouSt, **8. oblonga; var. (ex exempli* mihi 
ab auctore missis). 

8. Crosseana ( Orosstana), Baudon, a» 8. oblonga ; var. 

8. breviuscula, Baudon, *■ 8. oblonga ; var. 

With respect, however, to 8. virescens of Morelet, Which 
Baudon has apparently described under Morelet’s name of SL 
debilis, I believe it is distinct from any of the three species 
which I have acknowledged as British, viz. putris, elegans, 
and oblonga. It should therefore be added to our native fauna. 
This is my variety vitrea of 8. putris, * British Conchology. 1 
vol. i. p. 152. I lately found a specimen at St. Alban’s, mm 
8. putris ; but unfortunately I had no time to examine the 
animal, further than by noticing that it seemed to be of a 
darker hue than that of S. putris or 8. slogans. Mr. Henry 
Groves has obligingly sent me a specimen of the shell, which 
he had collected at Mitcham in Surrey. The other localities 
which I have recorded are Carmarthenshire and Grasimere 
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(/. Q. J.), and Cork (Humphreys). The shell is extremely 
thin and finely striated lengthwise; the spire is very small, 
the last whorl disproportionately large, ana the mouth more 
open and expanded than in any other European species. I 
regard it as the 8. virescens of Morelet (Moll. Port. p. 63, 
pi. v. f. 8, 1846), and not as his 8. debtlis (Pfeiffer, Mon. 
Helic. Viv. p. 811,1859), which Baudonnames it. The last- 
named author says (Journ. Conch. 8* s4r. t. xyii. p. 181) 
as to 8. debtlis , Morelet, “ Synonymie : 1845. Morelet, Moll, 
de Portugal, n. 63, p. 52, pi. v. f. 2.” But in Morelet’s work, 
now before me, no such species as debtlis is described, figured, 
or mentioned. In Pfeiffer’s monograph 8. debtlis , Morelet, 
is fully described, and numbered “63,” from Cuming's col¬ 
lection, with the habitat “Algeria.” There consequently 
appears to have been a slight mistake in Baudon’s reference 
to Morelet. I have now examined the types of 8. debtlis, 
Morelet (two specimens)^ in the British Museum; and I 
believe that so-called species is one of the numerous varieties 
of 8. elegant (or Pfeifferi) , viz. brevispirata , Baudon, and not 
the same species as 8. virescens , Morelet, nor my variety 
t ntrea of 8. putris. Baudon’s description of the animal of 
his 8. debtlis differs from Morelet’s description of the animal 
of 8. virescens chiefly in Colour, the former being “gris 
jaun&trc,” and the latter “ bran rouss&trc”; although I do not 
attach much importance to that character. Not merely does 
the intensity of colour vary in many specimens of the same 
species of land shell, but also the arrangement of the colours. 
This is very noticeable in Helix ritfescens, out of which a 
dozen species might be made if colour were a specific charac¬ 
ter ; and a similar difference is observable in the shell. & 
putris, 8 slogans, and 8. oblonga may readily bo known by 
their “animals ” or soft parts, as well as by their shells. It 
is cpiite impossible thus to distinguish 8. elegant from 8. 
Pfyfisri, or the 8. gracilis of Alder, all of which are con¬ 
nected by intermediate gradations. 

Helix hispida , L. 

Helix conotnna, Jeffr. 

As one of the distinctive characters of these two species 
is the shape of the umbilicus in the shell. I cannot help re¬ 
marking that Dr. Westerlund, in his excellent work, ‘.Fauna 
Europma Mollusoorum Extramarinorum Prodromes,’ fuse. i. 
pi-49 (1876), describes H. kispida as “sat late umiilicata.” 
var. m ana, Jeffr., as “umbiheo latiore,” var. depilate, O. 
Pfeiffer, as “ apertius umbilicata,” and var. ooncinna. Jeffr., 
as M late umbincata.” I have, on the contrary, descnl 
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hiepida as having the umbilicus “ small and narrow, but 
deep to my variety nana, I said nothing about the umbi* 
licus^ which is the same as in the typical form; C. Pfeiffer 
dp&cribee the umbilicus in his H, depilate as u eng und tief j " 
'and I described the umbilicus in my H. concinna as u rather 
broad, open, and deep.” I add no further comment. 

Helix virgata y Da Costa (1778). 

Wcsterlund calls this species If. variabili#, Draparnaud 
(1801), and cites as a synonym H. virgata , Montagu (1803). 
But Da Costa’s work was twenty-three years older than that 
of Draparnaud. See Brit. Conch, i. pp. 210, 213. 

Vertigo Moulinsiana, Dupuy. 

After I had published this species as British (Brit. Conch, i. 
p. 255) Wcsterlund described an allied species as V. modes ta y 
and since as V. [Pupa) LiUjehorgi ; and he considered ray 
species to be the same as his, and not Dupuy’s species. Wc 
have now exchanged specimens; and I am satisfied that he is 
right. My Irish specieB must therefore take his name of 
LiUjehorgi . But the species which I noticed in the Supple¬ 
ment to my work (v. p. 160), and in the * Annals ’ for May 
1877, p. 432, as V. Moulinsiana (in consequence of Mr. 
Groves's communication), is certainly Dupuy's species, and 
is another addition to our list. A second British locality for 
this species in a living state has been likewise discovered by 
Mr. Groves, in the neighbourhood of Hitehin; and he has 
most courteously shown me the spot and assisted me in col¬ 
lecting specimens. I subjoin a description of the animal. 

Body smooth, shining : colour , above dark grey, with 
darker streaks arranged lengthwise; below of a much paler 
hue, and interspersed with numerous, irregular, microscopic 
black specks: mantle thickish, greyish-white, protruded like 
a Bhort collar : snout hood-shaped, closely wrinkled across, in 
front gently rounded, or very slightly indented on each side* 
so as to make that part trilobular: mouth small, triangular, 
placed underneath tne snout in the middle: tentacles club- 
shape^ folding inwards, diverging at a right angle, having a 
faint tint of purple; there is not the least trace of a lower 
pair of tentacles : eves roundish-oval, seated on the bulbs or 
points of the tentacles towards the front: foot thick, greyish- 
white, three or four times as long as broad, squarish or Marly 
truncated in front, and gradually narrowing behind to a blunt 
point; it is nearly the length of the shell; its texture appears 



British Land and Freshwater Shells. 381 


to be parenchymatous; sole very flexible, especially at tbe 
edges: pulmonary orifice small. 

On grasses in wet places, high up the stalk. 

The shell of V, Moulinsiana is rather more swollen or 
battel-shaped than that of V. Lilljeborgi ; and the labial rib is 
much stouter; it agrees exactly with French and Danish 
specimens which I received from Dr. Baudon and the late Dr. 
Mttrch as V. Moulinsiana , and with Swedish and Carinthian 

r imens sent me by Herr Poulsen and Dr. Westerlund as 
Pupa laevigata of Kokeil. For other synonyms see 
* Ann als' above cited; and for other localities see Brit. Conch, i. 
p. 256, and v. p. 160. 


Vertigo tumida , Westerlund ( Pupa). 

I am also indebted to Dr. Westerlund for this species, of 
which I find a specimen in my collection named V. pusilla, 
var. I am not sure that it is more than a dwarf variety or 
form of V. pusilla. The two specimens sent by Dr. Wester¬ 
lund differ from each other in the number of teeth, one speci¬ 
men having five and the other seven teeth. He describes V. 
tumida as “ 6-dentata,” and V. pusilla as “ 6-8-dentata.” 


Vertigo angustior , Jeffr. 

Miss Amy Warren has kindly sent me some living speci¬ 
mens, which she found among moss and Jungermanma at 
Ballina, Co. Mayo. I am thus enabled to confirm the descrip¬ 
tion of the animal given in Brit. Conch, i. pp. 265, 266. The 
eyes are oval; and there is no rudiment of a lower pair of ten¬ 
tacles. The same lady had previously found this exquisite 
little shell at Bundoran, Co. Donegal. 

dausUia rugosa, Drapamaud. 

So many continental conchologists have given me the credit 
of naming this common and widely spread species C. nigri¬ 
cans, that I should be glad to say a few words in explanation. 
In my “ Synopsis of the Testaceous Pulmonobranchous Mol¬ 
luscs of Great Britain,” which was read at a meeting of the 
Xdanean Society of London in 1826, and published in their 
Transactions, I described (p. 351) O. nigricans, quoting C. 
rugosa of Draparnaud, Helix perversa of Mttller, Turbo per- 
versus of Pennant and Donovan, T. bidsns of Montagu, and 
T. nigricans of Pulteney (2nd edition) and of Maton and 
Backett. I then assumed that, because tbe Hehiw penmen of 
Mhller and the Turbo perversus of Pennant ana Donovan 
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were the same as Linnd’s species { T. per versus), and belonged 
also to the genus Clatmlta, and because the T. bident of 
Montagu was not the Linnean species of the same name, 
Pulteney’s name of nigricans should he adopted as being 
older than that of Draparnaud. But at that time I had no 
opportunity of consulting the original edition of Pulteney, 
which appeared in 1799; and I concluded that the seoona 
edition (1813) recapitulated the specific names given in the 
original edition. I subsequently found out my mistake. 
The present species is the Turbo perversus of Pulteney, 1799; 
and that name is prior to rugosa. T. perversus, Linn 6, is the 
type of the genus Balia. The specific name nigricans was 
first published by Maton and Rackett in 1804 ; Draparnaud’s 
name rugosa dates from 1801. See Brit. Conch, i. pp. 278 
and 280. 


Valvata piscinalis , Mfiller. 

Mr. Groves has generously presented me with a reversed 
or sinistrorsal specimen from Sunbury. This kind of mon¬ 
strosity occurs in probably every species of turbinated or 
spiral univalves, as well as in some bivalves. 


XLII .—“ On the Willemoesia Group of Crustacea." 

By the Rev. A. M. Norman. 

Mr. Spence Bate has a paper on a very interesting series of 
new Crustacea, from the ‘ Challenged expedition, in this 
month’s ‘ Annals.’ I do not see my way at present, how¬ 
ever, to acquiescing in his conclusions, and therefore ven¬ 
ture to ask him to give us some further information. 

1. Are his genera Pentacheles and Willemoesia any thing 
more than the other sex of Polgcheles ? Has not my friend 
mistaken sexual for generic characters ? Has he male and 
female of any Polgcheles or any Pentacheles? and if so, will 
he let us know how these sexes are distinguished ? Judging 
from his descriptions, I should say that Polgcheles Helleri and 
Pentacheles euthrix are the two sexes of the same species. 
Can he prove that they are not ? 

Two Crustacea dredged by the 1 Porcupine ’ expedition of 
1870 off the Spanish coast are before me. I consider them 
male and female of Polgcheles typhlops, Heller; but the one is, 
according to Bate, a member of another genus {Pentacheles) 
differing from Polgcheles in having the last pereipods chelate, 
a deeper notch on each side of the front of the carapace, and 
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alight diversity in the lateral and dorsal spiny adornments of 
the carapace *. These are the only two specimens I have 
seen; my conclusion that their difference is sexual may be 
wrong. Can Mr. Bate prove it to be so f ? 

2. The eyes. Eyes are things to see with. Has Poly - 
cheles such organs ? Mr. Spence Bate objects to my friend 
Prof. Heller saying that the eyes are rudimentary: have 
lenses then been found? There will not be space in the 
* Annals ’ of November to go into this matter, nor nave I time 
to do so. It will suffice to say, that it were to be wished 
that Mr. Bate had lettered the figures of the plate to have 
made them more clear; I confess to difficulty in understanding 
the drawings. The organ he describes is clearly not the same 
as that which Heller speaks of when he writes, u Distinct 
eyes are not present, but on the bases of the peduncle of the 
inner antennas one observes on both sides a small round black 
spot as an indication of an organ of sight.” 

8. Is Polycheles nearly related to Alpheus ? I cannot find 
the slightest sign of such relationship. The mouth-organs, 
those important elements in the classification of the Crustacea, 
are wholly different; but the mandible of Polycheles is not 
unlike that of Astocus , with which genus Polycheles was 
compared by Heller. Mr. Bate mentions two points of resem¬ 
blance to Alpheus : 1st. that the embryos of both have “ large 
and distinctly pedunculated eyes,” a character which, I take 
it, is not very rare among the embryos of the Macrurous 
Crustacea 1 2nd, Alpheus is spoken of as in a its adult condi¬ 
tion burrowing in the mud of the sea-bottom,” and WiUe - 
moe$ia 7 u I believe, burrows in the soft mud of the deep-sea 
bottom. This is borne out by the contents of the stomach, 

• Had WUlemoes-Suhm been acquainted with the genus Polycheles, he 
would never have established the genus WiUemoesia. No doubt Heller’s 
work was not in the * Challenger ’ library; but there must have been the 
1 Porcupine * Report of 1870; and had he looked there he would have 
found that I had recorded Polycheles typhlops as taken off the Spanish 
coast (Station 0), the natne of which is peculiarly suggestive. Mr. Bate 
seems also to have overlooked the circumstance that PoU/cheks typhlopa 
had been found in the Atlantic, as he only gives the Mediterranean as 
Re habitat* 

t There is another ease, however, in which Mr. Bate persists against 
proof in maintaining a genus founded on mere sexual characters. In the 
"Annals ’ of May he describes (vol. v. p 411) a Lestrigonus spimdorsalis • 
but all Other carcinoiogbts are, I believe, a;nreed that Lestrigonm is 
limplf the male of Mweru *; and I have myself paired the British species 
described by Bate and Westwood (see Brit-Assoc. Report, 1868, p. 286). 
t mey add that the second crustacean described in the May number 
(JDmfyU* bimmymahu, Bate) is my PiadyUs epwoea (Brit-Asaoo. Report 
IMI, p. 271), as will be obvious to any one comparing the descrip- 
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which I found to be full of the remains of the structures found 
in the Globigerina-oozc The statement that Alphm$ bur¬ 
rows in the mud is new to me. Its structure seems eminently 
unfitted for burrowing; and I have watched the habits of 
Alpheus megacheles (Hailstone), of which I have found large 
numbers in rock-pools and among rocks in the Channel 
Islands, but never a specimen burrowing in the sand. Again! 
the whole structure ot Willemoesia, compared with Scyltatru* 
and other Crustacea of kindred form, seems to suggest that it 
is a swimmer and crawler, not a burrower: and it will be ob¬ 
vious to any one who knows what the bea of the Atlantic is 
like, that there is no need that Willernoeaia should burrow in 
order to obtain possession of u structures found in the Qhbi- 
gerina-ooze” 

4. The relationship to Ergon . The connexion of Poly- 
chelee with Eryon is very close. A glance at Dr. Wood¬ 
ward’s admirable restoration of the Liassic Eryon barrovensis , 
M*Coy # , and a comparison of it with figures or specimens of 
the since-discovered Polycheles , are sufficient to indicate the very 
near and most striking relationship. The only differences viat- 
blc are the supposed presence of distinct eyes, and the absence 
of a scale attached to the peduncle of the inner antennae; add 
to these the fact that Quenstedt thought that he had observed 
palpi at the base of the gnathopods in Eryon ) and we have the 
sum of the apparent differences between the two genera. Dr. 
Woodward has most kindly, in accordance with a request from 
me, examined both fossils and drawings of Eryon on the above 
points. In reply, I have received the following important 
notes from that excellent fossil carcinologi^t:— 

“ (1) I have not observed a palp at the base of the gnatho¬ 
pods in Eryon \. 

“ (2) The inner antennee have no scale on the inner side; 
but the extremities of the raaxillipeds, which are round^rn^t 
easily be mistaken for a scale. 

“ (3) The eye in my restoration (of E, barrovensie) should 
have been less pronounced, as, although I have little doubt of 
its position, it has never been positively determined. I think 
it can be seen on one side of mr. Broaie’s specimen, and on 
both sides of Eryon ( Coleia) tmUguua, Brodp. sp. I cannot 
see the eyes in Eryon crassichelia , H. Woodw.” 

The only marked character, therefore, which is unqnes* 

* Woodward, Quart. Journ. Geol Soc, vol. xxiL 1866, pi. xxv. fig. 1. 

t The organ which Quenstedt thought might be a palp of the gnatho* 
pods was probably one of the 2nd or 3rd maxiliipeas out of its place* 
Both these in Polycheks are palpiform and might easily lead to the tods* 
take.—A. M. N. 
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tionably substantiated to distinguish tlie Jurassic and Silurian 

f enus Eryon from the recent Polychehs is that in the latter, 
ut not in the former, the inner antennae are furnished with a 
scale on the inner margin. This is a point to which attention 
has not been previously directed; but I think it affords suffi¬ 
cient ground for keeping the genera distinct. 

With respect to the chelation (as in Pentadwles) of the last 

f ereitmods in Eryon , Dr. Woodward writes to me:—“The 
ind foot seems to be simple, not chelate—as far as the speci¬ 
mens before me enable me to form an opinion, certainly. I 
thought I detected an indication of the last foot being chelate 
(minutely so) in a Solenhofen Eryon ; but it might be due to 
fosailization.” 


XL 111 .—Studies on Fossil Sponges .—II. hithistidcs . 

By Karl Alfred Zittel. 

[ (continued from p. 341.] 

Rhiaomorina ( continued ). 

Pomelia, Zitt. 

(Recent.) Sponge from clavate to cylindrical, short-stalked, 
attached by a broad base. Vertex convex, with a pit-like 
depression, in which there are several small circular apertures 
of vertical tubes which traverse the sponge-body, isolated 
pits of the same kind with tubular canals on the sides. Sur¬ 
face very regularly furnished with fine pores. Skeleton 
formed of short, curved, rather thick, branched corpuscles, 
covered all over with processes,, arranged in trains, the forked 
ends of the branches being closely interwoven. Corpuscles 
at the surface of the same form as those of the interior, but 
no true surface-structures present in the specimen. 

The genus, which is named after M. rorael, is very nearly 
related in external appearance to various sponges from Oran 
referred by Pomel to Jerea, Polyjerea, Mamsoa , and Jereopsis f 
tome of which probably approach this genus more nearly 
than the Cretaceous forms ot Jerea and Jereica . The sponge 
described is from Florida, and was received from Prof. O. 
Schmidt under the name of Corallistes ? poly discus. 

J EREICA, Zitt. 

Jerea j>. p., aupt.; Polyjerea p. p,, auct. 

$putmgp<myia p. p. f Quenst. 

Sponge simple or compound, cylindrical, top-shaped, clavate, 
Ann, dk Mag. N, Hist> Ser. 5. VoL ii. 26 
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pyriform, or obconical, shortly stalked, attached try a broad 
disciform foot. Vertex truncate or with a shallow pit. in 
which are the apertures of several round efferent tubes which 
vertically traverse the whole sponge-body. Surface uniformly 
covered with pores, from which capillary radial canals pene¬ 
trate to the centre of the sponge. Skeleton composed ot fine, 
radiciftrrm. irregularly branched or simple siliceous corpuscles, 
elegantly nligreedby numerous longer and shorter side branches; 
they lie dose together, and are united into radial trains by 
their processes. In some species (»/. punctata) the radial 
canals arc in vertical rows ; the walls of these are formed by 
the interlaced branched ends of the corpuscles, the main stems 
of which form pillars uniting two neighbouring lamelhe. 

This genus closely resembles Jerea outwardly ; but the 
microstructure is quite different. In Jerea the skeletal ele¬ 
ments are more or lees regular quadriradiates of considerable 
size, which form a loose meshed texture. Externally Jereiea 
differs from Jerea by the finer and more uniform pores of the 
surface, the absence of a branched base, and the very nume¬ 
rous radial canals. 

The typical species ate :— 

*1. Jerea polystoma , Horn. Spong. xii. 5^. Senonian, 
Ahlten. 

*2. Jei •ea tuberculata , ltbm. ib. xiii. 3. Senonian, Ahlten, 

3. Jerea punctata, txoldf. lxv. 13. Senonian, Sutmerberg. 

Spumitqnmgia punctata. Querist,. Petr, cxxxiv. 10-12, 

4. Jerea sexplicata, Rom. Spong. xii. 4. Senonian. 

5. Spumispongia alveare , Qucnst. Petr, cxxxiv. 20. Seno¬ 
nian. Ilsenburg. 

Also probably Jerea ocellata , oligostoma , tessellata , and ma~ 
millosa , Rom., from the Cretaceous of Ilsenburg. 

Veiy likely many of the sponges from the Miocene of Oran 
described by Pomel under the genera Jerea , Jereopsis, Ischa - 
dia, Polyjerea , and Dickojerea belong to Jeretcq. 


"CaSLOCORTPHA, Zitt. 

Sctmhia p. p. ; Siphonia p. p., JEudea p. p., and Siphomcalia p. p., F. A. 
lldm. 

Spumispongia p. p., Quenst. 

Sponge simple or compound, with a broad base, or cylindri¬ 
cal. Vertex convex, with a tubular stomachal cavity, whteh 
is sometimes shallow, sometimes more or less deep. Fre¬ 
quently radiating, branched, superficial furrows run from its 
upper margin. Sides uniformly covered with numerous pores- 
opening into fine radial canals. Skeleton composed of small 



M. K, A. Zittel on Fossil Lithistidm. 


387 


irregularly branclxed corpuscles, covered with verruciform 
or spiny processes. Sometimes a part of the surface has an 
apparently smooth covering-layer, formed of young, densely 
interwoven skeletal corpuscles. 

The genus differs from Scytalia by its narrower and shal¬ 
lower central cavity, its stouter gnarled corpuscles, and the 
absence of large radial canals. No isolated spicules ob¬ 
served. 

a. Simple forms :— 

1. Sipnonocoeha nidulifcra, Rom. Spong. xi. 3* Senonian. 
*2. Eudea crassa, Rom. ib. x. 4. Senonian. 

3. " Ccelocorypha mbglobosa, Zitt. Senonian. 

Spumisp*myia punctata p. p., Querist. Petr, exxxiv. 9, 

4. Chmtetes cretaceus 7 Trautsch. Bull. Mosc. 1877, vi. 5. 
Senonian. 

5. Scyphia acuta , Rom, Spong. ii. 4. Senonian, Sutmer- 
berg. 

b. Compound forms:— 

6. Polycazlia familiaris ) Rom. Spong. xi. 10. Senonian, 
Sutmerberg. 

*7. Siphonia socialis , Rom. Kr. ii. 5. Senonian, Sutmer¬ 
berg. 


SCYTAL1A, Zitt. 

Scyphia p. p., Siphonoccclia p. p., Jerva p. p., Eudea p. p., auct. 

Tubulotponffia p. p., Court. 

F Cladocalpia> Calpiu p. p., Pom. 

Sponge elongate, cylindrical, rarely clavate, simple or 
branched, with a round, tubular central cavity, usually reach¬ 
ing nearly to the base, into which open numerous radial 
canals, becoming thinner outwards, and, frequently branching, 
form pore-like ostia at the surface. From the lower extremity 
of the central cavity perpendicular canals run into the narrow 
base. Skeleton of curved corpuscles, with pointed processes 
and somewhat branched ends; among these are sometimes 
scattered bacillar spicules and anchors with three and six 


prongs. 

The forms placed here constitute a genus agreeing in ex¬ 
ternal form with various siliceous and calcareous sponges of 
quite different microstructure. Fromentel gave the name of 
aiphonocaelta to all simple cylindrical fossil sponges with a 
round central tube; and this name has been generally accepted. 
But the two species cited by him in the <Introduction & l^tude 
deft Sponges rossiles’ {8. elegant. Miinst., and 8. compreaaa 7 
From.) do not belong to the Lithistidee, any more than the 

26 * 



388 


M, K. A. Zittel on Fossil Lithistidak . 


other species subsequently described by him. Probably some 
of Courtiller’s Tubulospongicr belong to Scytalia, 

All the species are Cretaceous, 

*1. Jerea turbinata, Rom. Spong. xii. 1. Senonian, 
Ahlten. 

*2. Cnemidium pertusum , Reuss, Kr. xvi. 7, 8, 11-14, 
Cenomanian. 

3. Spongia radiciformis, Phill. Yorkah. i. 9. Senonian. 

4. Spongia terebrala , Phill. ib. i. 10. Senonian. 

5. Spongia digitalis , Rom. Spong. x. 10. Tourtia. 

*6. Ventriculites microporus , Rom. ib. vii. 6. Senonian. 

7. Eudea annulata , Rom. ib. xi. 2. Turonian. 

8. Epeudea nodosa , Rom. ib. xiv. 3. Cenomanian. 

9. Spongites cylindripes , Qucnst. Petr, cxxxiii. 21, 22. 
Cuvicri- Planer. 

[ ? Tubulospongia ins ignis, limbata , elongata , ficoidea , con¬ 
tort, dendrotdea , Court, (non T 7 . and multiporella ).] 

Stachvspongia, Zitt. 

Siphonocalia p. p., Rom. 

Sponge cylindrical, much elongated, rather narrowed at both 
ends, very thick-walled, with a simple central cavity travers¬ 
ing the whole sponge. Rather large conical tubercles on the 
outside. Skeletal and canal-system as in Scytalia . Creta¬ 
ceous. 

1. Siphonocaelia spica, Rom. Spongit. xi. 5. Tourtia* 

2. Siphonocaslia tuberculosa } K<3m. ib. xi. 4. Senonian, 
Sutmerberg. 

Pachinion, Zitt. 

Jerea p. p., Rom. 

Sponge cylindrical or clavate, simple, narrowed towards 
the base, short-stalked. Central cavity wide, simple^ deep ; 
at its lower end with several vertical tubes continued into the 
base. The thick wall appears to the naked eye composed of 
coarse anastomosing fibres, between which are wide irregular 
spaces for the circulation of water. The corpuscles are of 
considerable size, crooked, branched at the ends, and covered 
with short tubercles and tnobs. Covering-layer composed of 
small, elegant, fil iff reed and strongly branched corpuscles, and 
of innumerable forked anchors (PL VIII. fig. 8) stuck among 
these with the shaft directed inwards, 

1. Jerea scripta, Rfim. Spong. xiii. 1. Mucronatus- Chalk 
of Rchwiechelt ana Thadensen near Duddenstedt, 
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Family 2. Kegamorina. 

Mkgauthista, Zitt. 

Eulespongia p. p., Querist. 

Sponge pyriform, cylindrical, or cup-shaped, thick-walled, 
with rather wide, tubular central cavity. Both surfaces with 
round, irregularly scattered ostia of different sizes, from which 
large canals penetrate the wall. Corpuscles very large, 
smooth, curvea, usually with two or three branches at each 
end (PI. VIII. fig. 4 ), with shorter or longer axial canals. 
They are irregularly interwoven. Small, simple, bacillar 
spicules, and a few forked anchors also occur. The typical 
species, from the Coral Rag of Natthcim, is 

1. Megalithista foraminosa, Zitt. 

Irregularly cylindrical or elongate-ovate; surface some¬ 
times with a few broad longitudinal folds or tubercles. Ostia 
of various sizes, the larger not uniformly distributed, but con¬ 
centrated upon particular parts. Central cavity rather wide. 
Upper margin rounded 

ELitherto confounded with Cylxndrophyma milleporcUa, 
Goldf. Possibly one of the two fragments described by 
Quenstedt (Petr. cxx. 7) as Eulesponaia , from the White 
Jura of the Oerlinger Thai, near Ulm, belongs to this genus. 


Svonguiy PhiU. 
Polyjerea p, p., Rom. 
rea p. p., Pom. 


Dorydekma, Zitt, 


Sponge simple or compound, cylindrical, pyriform, flat, or 
composed of cylindrical, forked branches rounded at the ends* 
Internally with several vertical tubes parallel to the longitu¬ 
dinal axis. Surface with mesh-like openings | to millim. 
in diameter, formed by a reticulate arrangement of the skeletal 
corpuscles. From these ostia simple radial canals penetrate 
the sponge-body. Skeleton composed of very large, smooth 
corpuscles of irregularly branched structure (Pi. VIII. fig. 3); 
their thick arms more or less curved, forked once or twice, 
never running into root-like processes at the ends. Axial 
canal short, simple, rarely divided into two or three short 
branches. The corpuscles are loosely interlocked, and form a 
coarse network at the surface. ' In well-preserved specimens 
the meshes are filled with a dense tuft of lon^-shafted forked 
anchors. The end of the shaft, which is directed inwards, 
is pointed 5 the opposite end thickened and furnished with 
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three very short prongs, which are generally forked. Smooth 
bacillar spicules also occur. 

The skeletal corpuscles from the Greensand of Haldon, 
figured by Carter (Ann. & Mag. Nat. Hist. 1871, voi. vii. 
pi. viii.), very probably belong to this genus, as also the anchors 
figured by linn (L c. pi. x.) under the name of Geodites haldo- 
nensis. An example of the spicules described by Carter as 
Monilites (L c. pi. ix. figs. 46, 47) has also occurred in Dory- 
derma. 

1. Polyjerea dichofovm , Kbm. Spong. xvi. 1; Querist. Petr, 
cxxxv. 10, 11. Sononian. 

2. ? Spongia ramosa, Miuit. Geol. Sussex, xv. 11. Seno- 
nian. 

3. Doryderma cylindrical y Zitt. 

Simple, cylindrical, narrowed above, below with a short 
stalk. Several scattered vertical tubes in the interior. In 
the Mucronatun-(j\m\k of Aliltcn and Biewende. 

Lyidium, 0. Schmidt. 

(Atlant. Spong.) 

(Recent.) Sponge basin-shaped, on both surfaces with the 
large, round ostia of simple canals. Skeletal corpuscle* 
smooth, crooked, branched, the branches terminating in a 
disciform or cup-shaped dilatation. In the Barcode of the 
surface numerous simple bacillar spicules of considerable 
size. (Species Lyidium torquilla , Schin. Cuba. See p. 244.) 

Carterella, Zitt. 

Jerea p. p. ? Rom., Giimb. 

Euletpongta p. p., Queturt. 

Sponge cylindrical, much elongate, narrowed below; vertex 
rounded off, convex, with the scattered apertures of sever*) 
round, quill-like vertical tubes, which traverse the whole 
sponge. Surface with irregular, usually elongate, ostia: 
below with longitudinal furrows. Numerous fine horizontal 
radial canals run from the surface to the centre. Corpuscles 
large, filiform, undulated or crooked, blunt, with long and 
large axial canals, sometimes with short tubercles, and some¬ 
times slightly branched at the ends. They are grouped into 
thick cords parallel to the main axis, and closely interwoven* 
Among them in parts are small, strongly branched and tuber¬ 
cular corpuscles. Cretaceous. 
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1. Oarterella cylindrica, Zitt. 

(mjer&a arborctotna, cylindrica, and elonyata, Giunb. Ostb. Grenzgeb. 
p. 761.) 

Very long, cylindrical, simple, rarely dichotomous above, 
laterally somewhat compressed, with a long, simple, strongly 
furrowed root; vertex rounded. Surface coarsely reticulated, 
with numerous stuiight horizontal canals, which give the 
transverse section a radiate appearance. Whole sponge 
traversed by several vertical tubes, and composed of coarse, 
smooth, curved, filiform spicules, which rarely show a ten¬ 
dency to fork. Greensand of Kelheim and Regensburg; very 
abundant. 

*2. Jerea spiculigera , Rom. Spong. xii. 6; Quenst. Petr, 
cxxxv. 1, 2. G v KW6ri-Plttner and Alucronatua- chalk. 

?3. Eutc9pongia } sp., Quenst. ib. cxxxv. 1,2. Cuvieri - 

Plkncr. 

Hetekostinia, Zitt. 

Cup-shaped, usually stalked, with a branched root. Both 
surfaces with the scattered impressed ostia of radial canals. 
Vertical canals in the stulk. Skeleton of two kinds of ele¬ 
ments of different sizes. The smaller, which form the prin¬ 
cipal mass, are strongly bent, much-branched, and filigreed 
all over; the larger ones smooth, branched, with attenuated 
and pointed ends. 

The only known species, Hetcrostinia egathiformisj Zitt., 
is from the Senonian of Rouen. In external form it agrees 
perfectly with the figures of Chenendopora subplena and 
obli<iua } Mich, Ic. xli. 1,2; and it is probable that one of 
these is identical with the present species. Numerous speci¬ 
mens arc in the Museum of Geneva. 

ISOUlUrHINIA, Zitt. 

Siphonocwlia p. p., Rom. 

Jmkspongia p.p., Quenst. 

Cylindrical, simple, narrowed below, stalked, truncate above; 
wall of moderate thickness, central cavity wide, tubular. Sur¬ 
face smooth, without large ostia. The whole sponge-body 
composed ox very large, slightly curved, cylindrical spicules, 
thickened, but rarely dichotomous at the ends, with a wide 
and long axial canal. In the interior of the wall these 
spicules are united in bundles, their somewhat bent extremities 
being at regular distances interlocked so as to form knots, 
in each of which several radiating bundles of spicules unite 
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so as to reproduce on a large scale the appearance of a quadric- 
radiate Lithistid corpuscle. On the surface spicules of the 
same form and size lie irregularly, forming a covciing-layer, 
sometimes 1-3 millim. in thickness. No free spicules of 
different form were observed. 

1. fiiphonocwlia texta ) Rom. Spotig. x. 11. Very abun¬ 
dant in the f7w?u>r/-Planer of Dohmten near Salzgitter. 
Quenstedt gives good figures of it under the name of Eule- 
spongia texta , Petr, cxxxv. 3-7. 

Siphonocodiahirta , Rom. Spong. xi. 6, also possibly belongs 
to this genus. 

Family 3. Anomocladina. 

Cylinduophyma, Zitt. 

Sqyphia auct. 

Siphonoc&lta p. p , From. 

Itippalimm p. )>., D’Orb. 

Cylindrical, somewhat narrowed below, thick-walled^ with 
a wide tubular or funnel-shaped central cavity reaching to 
the base. On the wall of the stomachal cavity the round 
ostia of horizontal radial canals, which penetrate deeply into 
the walls, gradually becoming finer outwards* Surface with 
scattered smaller ostia connected .with horizontal incurrent 
canals. In well-preserved specimens the lower part of the 
sponge-body is coated with a siliceous epidermis. 

Skeleton composed of branched corpuscles, in which several 
smooth arms radiate from a central node; arms divided at 
the distal extremity into two or three short branches, running 
out into root-like fibres. These ends are applied to the similar 
ends of neighbouring corpuscles, forming cushion-like gnarled 
knots. As the arms often radiate from the centre at right 
angles, and their points of union are at nearly equal distances, 
the skeleton acquires a regular meshed texture, resembling 
the structure of certain Ilexactinellidae. 

This genus is very abundant in the Upper Jura of Swabia 
and Franconia; but the specimens are usually badly preserved. 
In the lower beds (Wnite Jura f3 and y) the skeleton is 
almost always converted into calc spar; in the Upper White 
Jura (S, €; and (), on the contrary, the whole sponge is usually 
roughly silicified and ill adapted to examination. Good ex¬ 
amples have been obtained from Gussenstadt, Sontheim, and 
Beuren. Only in the Upper Jura. 

^ 1. Scyphia milleporata , Goldf. iii. 2; Quenst. Petr. exxi. 

2. Scyphia milleporacm , Goldf. xxxiii. 10. 
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Melonella, Zitt. 

Siphonia p. p., Goldf., Quenat. 

Sponge pomiform or semiglobose, with a broad or very 
short-stalked base. Under surface with a wrinkled, dense 
siliceous membrane. Central cavity funnel-shaped, deep, but 
not very broad. Wall of the stomachal cavity with numerous 
round ostia standing in longitudinal series. The principal 
canals are curved parallel to the outer contour line ana crossed 
by a second system of rather fiuer water-canals, which run 
from the base of the stomachal cavity obliquely upwards and 
outwards. These latter (incurrent) canals open on the surface 
in round ostia of moderate size. In worn specimens the con¬ 
centrically curved canals appear as furrows radiating from the 
vertex. Skeleton as in Cylindrophyma , in all known speci¬ 
mens converted into calcite. 

In external form resembling Aulocojrium and Siphonia. 
Found only in the Upper Jura. 

1. Melonella {Siphonia) radiata , Quenst. Jura, p. 679, 
Taf. Ixxxii. fig. 13, and Petr, exxvi. 60-72. 

Siphonio piriformis p. p., ftoldf. xxxv. 10 (non vi. 7). 

Lecanella, Zitt. 

From depressed funnel-shaped to basin-shaped, thin-wailed, 
both surfaces with fine pores, with no developed canal-system; 
wall becoming rather thinner towards the upper margin. 
Skeleton consisting of irregularly branched corpuscles of con¬ 
siderable size, having 4-6 smooth branches spreading from a 
nodiformor discoidal centre, and dividing at the ends into two 
or three short, rounded, conical branchlets. They bear no pro¬ 
cesses. The superficial corpuscles are more regular in form, 
and may perhaps be regarded as greatly modified forked an-* 
chors with a short shaft. The surface is also covered with 
large simple bacilli and innumerable GeodiaAWe, spherules. 

A fragment of a very depressed funnel-shaped specimen 
from the White Jura s of Southeim indicates a diameter of 
150 millime. The corpuscles are loosely united and form an 
irregular network, reminding one of the latticed texture of the 
Hexactinellidse. This texture distinguishes the sponge from 
Ptatyckonia, which it otherwise closely resembles. This 
species is named Lecanella pater cefor mis. Probably Quen- 
stedt’s Bpongites flahellum (Petr, cxxxi. 7) also belongs here. 

Mastosia, Zitt. 

Sponge nodular, with a broad hollowed base. Upper sur¬ 
face with numerous large mammiform tubercles. The surface 
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of the tubercles and their interspaces uniformly finely porous. 
No oscula, and no distinct canal-system. 

Corpuscles small, consisting of a thickened centre from which 
six to eight, smooth, straight, or slightly curved arms issue. 
The union of these arms, either with the nodes or arms of 
neighbouring corpuscles, produces a hexactinelliforra lattice- 
work (PI. VIII. fig. 5). 

The whole of the original specimen is set with spicules and 
isolated siliceous corpuscles, only a portion of which probably 
belongs to Mastosia. f?<Wm-like spherules are tne most 
abundant. There are also large and small bacillar spicules, 
pointed at one or both ends, small cylindrical spicules with 
rounded ends, simple quadriradiates with smooth and spiny 
arms, spicules with a short shaft and short forked anchors. 

Tins remarkable new genus is known only from the pas¬ 
sage-beds of the White Jura e and f at Sozenhausen, near 
Glinzburg, where it was obtained by M. Wetzlcr. The 
largest specimens attain a diameter of nearly 2 decims. The 
species is named Mastosia Wvtzleri. 

[To be continued.] 


XLTV .—ItemarJcs upon the Pore ell ant dea of the West Coast 
of North America. By W. N. LOOKINOTON. 

The accompanying list of Porcellanidea (which includes de¬ 
scriptions of nine species I believe to be new, since they are 
certainly distinct from any of those described or mentioned by 
Btirapson as found upon this coast) does not profess to lie 
complete, but merely to give facts of distribution and other 
particulars respecting forms with which I am acquainted. 

Stimpson, in his 1 Prodr. dee Anim. 6vertJ 1858, divides 
the old genus Porcellana into the following genera :~Pe$ro- 
listhes , Pisosoma , Baphidopu #, Pachjcheles , Megalobrachium , 
Porcellana , Minyocerus , Porcellanella (White), and Polyonyx. 

In the first two of these the first joint of the antennal base 
is short, not reaching the margin of the carapax; while in all 
the others the first joint is more or less produced, and joined 
to the margin of the carapax. 

The more convex carapax, stouter chelipeds, and less pro¬ 
jecting front arc the characters which separate Pisosoma from 
Petrolisthes : but as some of my species have some of the cha¬ 
racters of the former genus, while they are without others, I 
find it exceedingly difficult to discriminate. I have therefore 
included iHsosoma in Petrolisthes , placing the former name in 
brackets before the specific names of such species as, in mjr 
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belief, will belong to it if it be retained by c&rcinologists, 
Of the other genera, Pachycheles, Porcellana ? and Polyonyx are 
found on this coast. These genera are distinguished from 
each other by well-marked characters: the first by its stout 
rough chelipeds and short carpus; the second by the long 
narrow carapax, prominent front, and deep orbits; and the 
third by its broad carapax, and by the bi- or multiunguicu- 
late dactyli of the ambulatoij feet. The former character 
distinguishes Polyonyx from Porccllanella (White). 

Most of the Pacific-coast species belong to the genus Petro - 
listhes , which is, moreover, by far the largest section of the 
old genus Porcellana . 

Tne total number of species here recorded is sixteen, nine 
of which I believe to be new ; twelve belong to Petrolisthes 
(including Pisosoma) } two to Pachychefos, one to Porcellana 
as restricted by Stimpson, and one to Polyonyx . 

I have examined specimens of all the species except Petro - 
listhes yracilis , eriomerus , and occidentalism 

All the presumably new species here described are from 
either the cast or west coast ot the peninsula of Lower Cali¬ 
fornia, a district which has not as yet been thoroughly 
explored for its marine fauna, although large collections of 
birds, fishes, echinoderms, and alcyonarians have found their 
way thence to the museums of the eastern States. 


Genus Petrolisthes. 


a, Carapax flat, ovate ; carpus at least twice as long 
as wide. 

Carpus three times as long os wide; anterior and 
posterior margins parallel, straight, and 
smooth, with a sharp tooth at posterior distal 

end. 

No teeth in front of carpus, but a prominent inner 
lobe and a tooth at posterior distal end ; 

front triangular, depressed. 

Front lees prominent than in the last species ; no 
prominent inner lobe to carpus j posterior 

margin of carpus denticulated . 

Carpus with two or three teeth in front and a 
tooth at posterior distal end; dactylus of 
larger chehped strongly hooked; all the limbs 

fringed with long setaa . 

Postorbital tooth not Spinous; carapax covered 
with short plications; carpus with four blunt 

teeth in front . 

Postorbital tooth spinous ; a second spine behind 
this, from which a ridged margin runs back¬ 
ward : carapax and chelipeds rugose . 

Poetorbitaltooth obtuse, a spine behind it; carpus 
with three acute teetn in front; meros of 


P. gracilis. 


P. rupicolus. 
P. eriomerus. 


P, kirtipes, 

P, crmulatus . 


P, occidentalism 
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ambulatory feet with two or three spines on 
upper edge, and one at posterior distal end. . P, artnatvs. 
Pre- and postorbital spines acute; front boldly 
triangular, a spine behind postorbital ; carpus 
spinous before and behind ; ehelipeds equal; 
meros of ambulatory feet with a row of spines 
anteriorly ; carapax and all the limbs pubes¬ 


cent . P Eilw(trda%m P 

b . Carapax convex; carpus short; ehelipeds stout. 

Carpus nearly twice as long as wide ; carpus and 
mamis with three longitudinal rolling ridges ; 

ehelipeds equal. P. sinuimanus. 

Carpus as broad as long, front margin laminate ; 

hands flat; ehelipeds suhequal. P. gibbosicarpus. 

Hands dissimilar; carpus nearly as broad as long, 
its laminate front margin with three crenu- 

lated teeth . P. tetimanus. 

Carpus as broad as long; front lamina in three 
low lobes; carapax and ehelipeds smooth and 
shining; a white spot behind each e>« on 
anterolateral margin.P. bioceliatus. 


Genus Pac hychki.es. 

Carapax with a raised margin, front entire; 
ehelipeds very unequal; carpus very short, 
not toothed in front; man us protuberant 
along the centre .> P. rudis. 

Carapax and limbs with long pubescence, front 
trifid; ehelipeds equal, witn large tubercles 
above ; carpus witn n single large lobular 
tooth in front. P. tuberculipe*. 

Genua Porcellana. 

Carapax exceedingly elongate ; postorbital acute, 
o spine on antero-lateral margin behind;, 
ehelipeds subequal; a small spine in front of 
carpus . P. tramversiUneata, 

Genus Poly onyx. 

Carapax and limbs smooth; ehelipeds equal; 
carpus with a deep concavity in front for the 
manus; daetyli of ambulatory feet multi- 
ungniculate. P. niiidus, 

Petroluthes gracilis , Stimpson. 

Petrolisthes gracilis, Stimpson, Ann. Lyc. Nat. Hist. yii, p. 74. 

I have not examined any specimens which answer to 
Stimpson’s description of this species. 

Petrolisthea rupicolus, Stimpson. 

Petrolisthcs rupicolus, Stimpson, Prodr. dee Anim. dvert. p. 06, 

This species appears to have a wide range. To the south 
it extends along the west coast of Lower California (Asuncion 
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Inland, Fisher) , and also along the Gulf coast of the same 
peninsula (Port Escondido; Las Animas Bay, Fisher) ; it is 
found on the islands of the Santa-Barbara group (Santa-Rosa 
and San-Miguel Islands, Harford ), and thence by Monterey 
and the Farallottes northward at least to Tomales, on the 
ocean-beach near which place I have procured it in abundance. 
Probably it extends much further to the northward. 

It is abundant on rocky beaches in some parts oi San- 
Francisco Bay. 

Petrolisthes eriomerus y Stimpson. 

PetroUsthes triomeru*, Stimpson, Ann. Lyc. Nat. Hist. N. Y. x. p. 119, 

It is not very unlikely that this may prove to be a variety 
of P. rupicolm. All the examples of the latter species that 1 
have examined have the tuft of hair between the fingers 
below ; in many the posterior or outer edge of the carpus 
appears denticulated in consequence of the projecting edges of 
the short rug®, which continue some distance down the outer 
surface; and the prominence of the laminate inner lobe varies 
in different specimens. I have a young Petrolisthes which 
has a slightly triangular front (projecting much less than that 
of a somewhat larger P. rupicolm ), ana the two sides of the 
carpus parallel. So far it agrees with P. eriomerus ; but the 
posterior margin of the carpus is not denticulated, and the 
ambulatory feet are not “ everywhere hairy,” but covered 
with granules, except a few hairs on the dactyli, 

I believe this specimen to be the young of P. rupicolus , 

Petrolisthes kirtipes , nov. sp. 

Oarapax slightly longer than wide, somewhat pentagonal, 
& single lobular tooth behind the eye; upper surface tomen- 
tose, granular anteriorly. 

Front threc-lobed, margined with set®, central lobe low 
and broad; no poatorbital spine. 

Eyes large and projecting. 

Antennal peduncle armed with tubercles, the largest on the 
anterior portion of the penultimate joint. 

Meros of chelipeds snort, with a long tooth at its anterior 
distal end; carpus about twice as long as wide, with two or 
three teeth on its anterior margin, and a long tooth at its pos¬ 
terior distal extremity; manus flattened, thickest along the 
centre of its length, and broadest at the insertion of the 
* dactylus; dactyli dissimilar, that of the left cheliped stout, 
inserted somewhat obliquely, and very strongly hooked at the 
tip, which is obtuse and overpasses that of the pollex, that of 
the right cheliped with the inner edge straight, the tip sharp- 
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pointed and slightly bent; pollex of right eheliped with an 
obtuse tip, that of left sharp and slightly bent inwards. 

Upper surfaee of manus, carpus, and meros covered with 
tubercles; two distinct longitudinal series of tubercles on each 
dactylus ; the inner margin of the left dactylus, outer margin 
of both propodi, and inner margin of carpus clothed with a 
fringe of long setae. 

Ambulatory limbs tomentose above, with a long fringe of 
setae on both margins ; upper surface granular. 

Length of carapax 7 millims., width G. 

Dredged in five fathoms, Mulcgc Bay, Gulf of California; 
also at Port Escondido. Several specimens. 

The tubercles of the chelipeds are tipped with red (in 
spirits); and the bent tip of the left dactylus is bright red. 

When the tomentosity of the carapax is rubbed off, the 
channel between the orbital and antero-lateral margins and the 
posteastric sulcus are distinct. 

Tne long seta) which fringe the limbs are themselves regu¬ 
larly fringed along both sides with shorter setse, appearing 
like a row of feathers, each with its shaft and pinnules. 

Petrolifithes crenulatuSj nov. sp. 

Carapax covered with short plications, becoming rug® 
toward the front and antero-lateral margins; gastric region 
elevated considerably above the frontal and orbital, the antero¬ 
lateral margin continuous, witli four lobes, which bound the 
gastric region anteriorly. 

Front deflected, consisting of the obtuse preorbital lobes 
and an obtuse-angled central lobe projecting slightly beyond 
them ; postorbital tooth slightly marked, not spinous. 

Cardiac region well defined by longitudinal sulci; two 
transverse sulci traceable across the entire carapax, the ante* 
rior enclosing the gastric region. 

Chelipeds lon£ and flattened. Meros with a blunt tooth at 
its antenor distal angle; carpus more than twice as long as 
wide, with four blunt teeth on its anterior margin, the two 
central largest; manus without spines; fingers of nght and 
left chelipeds differing slightly, those of tne right slightly 
gaping, and the right pollex witn a blunt tooth. 

Carpus and manus squamoso-grauular, becoming granular 
on the manus; the upper surface of both joints tomentose 
toward the outer margin, especially near the elbow. 

Ambulatory feet smooth, margined with long hairs ante- * 
riorly. 

Length of carapax 10 millims., width 10. 

Port Escondido, Gulf of California. A single specimen. 
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Petrolisthes occidentalism Stimpson. 

Petrolisthes occidentals f Sfcimpaon, Ann. Lyc. Nat. Hist. N. Y. vii. 
p. 73. 

Stimpson says of this species that it is scarcely to be 
distinguished from P. sexspinosusm Gibbes ; u but the carapax 
is slightly broader, the spines less prominent and acute, and 
the abdomen and feet more pubescent/’ 

As he adds that the examination of a large number of spe¬ 
cimens is necessary to establish these differences with cer¬ 
tainty, it is evident that he did not feel sure of the specific 
distinctness of the form. 

The characters given in the synopsis at the commencement 
of this article arc taken from Gibbes s description of P. sexspi- 
nosus (Proc, Am. Assoc. 1850, p. 190). 

I have not, to my knowledge, yet seen this form. 

Petrolisthes armatus } Gibbes. 

Petrolisthes armatm , Oibbus, Proc. Am. Anaoc. 1850, p. 190. 

Among the miscellanea from Lower California I find twq 
specimens which l refer to this species. 

The front is sinuous, the central portion arched forward, no 
preorbital spiue; postorbital tooth obtuse ; a little in the rear 
of the latter an acute spine, from which a not very prominent 
raised border runs backward around the carapax, which is 
punctate posteriorly, but with short rugosities anteriorly and 
on the margius. 

Meros of chelipeda with a spine in front. Carpus almost 
three times as long as wide, armed with three large distant 
spines in front, and ten small ones along its raised outer mar¬ 
gin ; distal margin of carpus lobular; manus with a raised 
inner margin, the outer denticulate with a row of small spines, 
largest in the central portion of the palm, and passing into 
tubercles anteriorly and posteriorly; dactylus with a raised 
upper border; opposed edges of dactylus and pollex finely 
serrated. Meros of second pair with five or six small spines 
on anterior margin, that of third pair with six more prominent 
spines, that of fourth pair with four spines. A prominent 

S * at the posterior distal end of the meros of the second and 
pairs, but none on the fourth pair. A long slender 
spine upon the posterior distal angle of the propodus of each 
of the ambulatory feet. 

Ambulatory feet with long set®, especially upou the three 
terminal joints, which show traces or bands of darker and 
“ liter tints—red and straw-colour in the specimen (in id 
oi). 
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The anterior border of the front is crenulate when viewed 
from above, and the antepenultimate joint of the antennal 
base has an anterior spinous lobe. 

Stimpson mentions that most of his specimens had the 
outer edge of the hand smooth. 

In one of the specimens there are two spines at the poste¬ 
rior distal extremity of the meros of third and fourth pairs; 
the carpus of the right cheliped lias four spines in front, that 
of the left three; and of tne denticulations on the posterior 
edge of the carpus only those at the distal extremity are 
developed into spines, four on the left and three on the right 
canms. 

Thus this species is subject to considerable variation. 

My examples were from Mulege Bay, Gulf of California. 

Petrolisthes Edwardsius, L)e Saussurc. 

As I have not seen De Saussure’s description of this species 
(Rev. et Mag. do Zool. v. p. 366, pi. xi. fig. 3, teMe Stimpson), 
and have only Stimpson’s short description (Crust. & Echi. 
P. S. N. A. p. 40) to guide me, a description which will apply 
equally well to P. armata , I cannot be sure whether the two 
specimens I have before me (and I have seen others like 
them) are to be referred to P. Edwards iu# or to a previously 
undescribcd specific type. If the latter should prove to be the 
case, 1 would name the species P. hirtispinosus . 

To facilitate identification I subjoin a description. 

Entire surface of the carapax covered with short pubescence, 
beneath which the surface appears to be somewhat striated. 

Gastric region elevated above the frontal and orbital, its 
raised anterior boundary passing into the lateral margin ot the 
carapax above the level of the lateral spines. 

Front triangular, depressed, projecting as much as that of 
P. rupicola ; preorbital spine acute, separated from the cen¬ 
tral portion by a deep sinus ; postorbital spine acute, with a 
broad base, above and behind which is a second, slender spine, 
merging into the rounded antero-lateral border. 

A tooth on the penultimate, and a lobular tooth, ending in 
a spine, on the antepenultimate joint of the antennal base* 

Distal border of the mandible with five or six small teeth. 

Meros of chelipeds with a spine in front; carpus nearly three 
times as long as wide, with four or five large triangular teeth 
in front, ending in spines, followed bv some spinose tubercles 
at distal end; central line of carpus elevated, posterior border 
with about nine small teeth; man us long and slender, an 
elevated line running longitudinally along it at about one 
third of its width from the raised interior margin; outer 
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margin denticulate, sometimes spinous (a young specimen has 
a row of six or seven spines). 

Surface of chclipeds covered with squamose ridges with a 
crenulate edge, and thickly pubescent. The longitudinal 
ridge on the carpus is formed of prominent oblique squama?, 
and that of the manus of a row of longitudinal crenulate squa¬ 
mose teeth, passing into a line of tubercles down the centre of 
the dactylus, which has a beaded upper margin. Fingers 
closely fitting, hooked at the tip. Chehpeds equal. 

Meros of ambulatory feet with a row of spines, hidden 
among long setae, on the anterior border, and a spine at distal 
end posteriorly on the second and third pairs ; a slender spine 
at posterior distal end of propodus. Last three joints of these 
feet with long hairs and traces of colour (blue and red) ; 
meros pubescent. 

Mulege Bay, Gulf of California. 

Petrolisthes (Pisosoma) sinuimanus , nov. sp. 

Carapax almost orbicular, somewhat convex, punctate, be¬ 
coming granular on the lateral margins ; front sinuous in three 
low lobes, the centre one very small, the preorbitals very long 
and low j sulci enclosing the gastric ana cardiac regions dis¬ 
tinct in young specimens, which have the carapax smooth. 

Eyes very small; external antennae very snort, scarcely as 
long as the carapax. 

Chclipeds equal, similar. Meros usually with a blunt lobe 
at its anterior distal end; carpus nearly twice as long as wide, 
usually with a single blunt tooth in the centre of its anterior 
margin; manus and dactylua forming an obtuse triangle, outer 
edge of manus and pollex serrated. 

Upper surface of the carpus and manus with three longitu¬ 
dinal rolling ridges, divided by furrows equal to them in size, 
the entire upper surface of meros, carpus, and manus deeply 
punctate ana granular; dactyli granular. Fingers hooked and 
crossing at the tip. 

Ambulatory feet stout, punctate, the two anterior pairs with 
the posterior oistal end of the carpus produced backwards. 

Entire surface free from tomentosity or hairs, except two or 
three stout hairs on the underside oil the dactyli of the am¬ 
bulatory feet. 

Length of carapax of largest specimen 5*5 millims., width 
of ditto 5’fi. 

Several specimens found under coral and stones at low 
tide at La Paz and Port Escondido, Gulf of California. 

This species varies considerably; some few specimens are 
without a trace of the lobe upon the meros or of the tooth upon 
Ann* & Mag . N\ Hist « Ser. 5. Vol* ii. 27 
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the anterior margin of the carpus ; in others they are small, in 
others large and prominent. One specimen combines with the 
want of these teeth a carapax the surface of which is plicate 
upon the margins. The rolling ridges of the manus and car¬ 
pus, and the deeply punctate surface of both, are constant 
characters. 

This species is intermediate between Petrolisthes proper and 
Stirapson’s Pinosoma , the carnpax answering to the latter, the 
chelipcds approaching the former. 

Petrolisthes ( Pisosoma) gilbostearpus , nov. sp. 

Carapax smooth, somewhat convex, becoming slightly 
plicate on the postero-lateral margin, somewhat pentagonal, 
antero-lateral angles rounded ; gastric and cardiac regions de¬ 
fined by sulci; front entire, sinuous ; postorbital tooth very 
slender and acute. 

Flagella of antennae more than twice the length of the 
carapax. 

Chelipeds subeoual; meros with a laminate tooth at its 
anterior distal end above, and a spine on the underside dis- 
tally ; carpus as broad as long, the anterior upper margin 
entire, laminate, the lamina broadest near the proximal end; 
distal margin lobular; manus flattened, narrower than carpus ; 
fingers gaping but slightly; dactylus hookecTat tip and crossing 
the tip of the pollex. 

Surface of carpus and manus punctate above when viewed 
with a lens, the carpus rugulose on its outer margin. 

Ambulatory feet set with long hairs, especially upon their 
anterior surface, manus somewhat punctate ; no hairs or pu¬ 
bescence on carapax or chelipeds. 

Length and width of carapax equal, each measuring six 
millima. in the single female individual from which this species 
is described. 

The hand and carpus show traces of decorative coloration, 
having a central area surrounded by a darker band. 

The exact locality of my specimen is unknown; but it cer¬ 
tainly came from Lower California. 

From the comparative stoutness of the chelipeds and the 
slight projection of the front, this species would appear to 
belong to Stimpson’s genus Pisosama* 

Petrolisthes (Pisosoma) setimanu$ } nov. sp. 

Carapax orbiculate, regions circumscribed by sulci, that 
behind the gastric region deepest. Postero-lateral regions 
crossed by rug®. 
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Front entire, rounded, very slightly projecting in the centre; 
postorbital tooth acute. 

Eves prominent, peduncle short. 

Chelipeds short and stout; meros with a crista or large tooth 
at its anterior distal end ; carpus but little longer than wide, 
upper surface laminate anteriorly, the thin portion with three 
teeth, the proximal largest, teeth crenulate along their edges ; 
upper surface of carpus, as well as the large teeth or crests, 
beset with granules. 

Hands dissimilar, sometimes the right, sometimes the left 
being the larger. Palm of larger hand as broad as long, 
thick, covered with smooth circular tubercles; pollex stout, 
short, curved: dactylus almost cylindrical, punctate, longer 
than the pollex; fingers gaping widely, nut crossing at 
the tip. 

Smaller hand with the fingers parallel and in contact 
throughout. 

Anterior surface of carpus and manus of both chelipeds 
beset with hairs, longest on the margin. 

Ambulatory feet fringed witli scattered long hairs. 

Length of carapax 9 millims., widtli 9. 

Colour fin alcohol) bright red, deeper on the chelipeds. 

Mulege JBay, San-Josd Island; both in the Gulf of Cali¬ 
fornia. 

The dactylus in the larger hand is inclined at an angle of 
about 40° with the anterior margin of the palm. 

The specimens were taken in August or September; and 
the females are loaded with ova. 

The tubercles of the hand increase to teeth on the outer 
margin, which is thus serrated. 

PetrolistJies ( Pisosoma) biocellatus ) nov. sp. * 

Carapax orbicular, convex* regions indistinct; front entire, 
almost straight, postorbital spine acute. 

Chelipeds short, stout, equal; meros laminate at its distal 
anterior end; carpus as Droad as long, the upper anterior por¬ 
tion produced forwards as a thick lamina, divided into three 
low lobes j manus stout, the palmar portion about equal in 
length to the carpus. 

Surface of carapax and chelipeds smooth and shining, with¬ 
out hairs or seta*; carpus and meros of chelipeds somewhat 
squamose when viewed with a lens. 

Ambulatory feet beset with long setje on their anterior 
surface. 

Colour (in spirits) bright red ? a round white spot on each 
shoulder; tips of the fingers white. 


27* 
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The larger of the two specimens measures barely three 
centimetres in length. 

Exact locality unknown. Lower California. 

This pretty little species is a typical Pisosoma. 

Pachycheles rudift , Stimpson. 

Pachycheles rudi a, Stimpson, Atm. Lyc. Nat. Hist. N. Y. 1802, vii. p, 70. 

Stimpson states that this species was found “ near San Fran¬ 
cisco.” I have not succeeded in finding it within the bay; but 
it may probably inhabit the rocky ocean-beach at no great 
distance from the Golden Gate. 

The most southern locality I have on record for this species 
is Santa-Rosa Island ( W. G. W. Harford ) ; but among 
numerous bottles of material from Lower California I find 
one without a label which contains several young specimens. 

In young individuals the tubercles or large granules of the 
mauus and carpus are less prominent than in the adult. 

The frontal region is densely pubescent, and the surface 
of the carapax striated toward the margins. 

Pachycheles tuberculipes , nov. sp. 

Carapax and limbs covered with dense and long pubescence, 
except in the central portions of the former; under surface 
smooth. 

Front depressed ; central portion triangular, deeply fur¬ 
rowed along the median line; preorbitals acute, deflected; cara¬ 
pax nearly smooth in the centre, tubcrculate near and along 
the margin, somewhat convex. 

Eye-peduncle fitting closely between the pre- and post¬ 
orbital teeth, 

Antsnnee distant from orbit; peduncles rough. 

Chelipeds and ambulatory feet a mass of tubercles above; 
tubercles covered with granules, especially upon the mauus. 
Chelipeds Bubequal. 

Carpus with a tubercular tooth on the anterior margin at 
its superior proximal extremity; shorter than the meros when 
view r ea from below. 

Manus more than twice the length of the carpus; dactyli 
parallel, hooked at tip, with a smooth rounded ridge along the 
uppersiae. 

Length of carapax about 3*5 millims., width about 8*5 
millims. 

Locality. La Paz, Gulf of California. 

Five specimens of this singular form were found mixed 
with other species, in one case from La Paz, in others from 
other ports on the Gulf. 
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The thick pubescence and the large size and granulated 
surface of the tubercles on the upper surface of the chelipeds 
render it extremely difficult to make out details, while at the 
same time they give it an unmistakable aspect 

The large tubercleB on carpus and manus, knobbed ambu¬ 
latory feet, and equal-sized chelipeds at once distinguish 
this species from P. rudis. 

Porcellana transversilineata , nov. sp. 

Carapax elongate, length to width as one and a half to one; 
a pair of transverse prominences, almost amounting to teeth, 
just behind the frontal region, followed by several series of 
'short rug® forming interrupted transverse lines across the 
carapax; rug® becoming longer and more distinct poste¬ 
riorly, where they are frequently capped with a very short 
fringe of set® directed forward. 

Gastric region distinctly outlined. Lateral margins of 
carapax thin, crossed by regularly disposed short rug®, and 
ending anteriorly in a sharp spine separated from the post¬ 
orbital spine by a deep notch. 

Front tridentate; teeth long and acute, central one longest; 
lateral teeth slightly deflected. 

Eyes scarcely visible above, hiden beneath the broad bases 
of the lateral spines; eye-peduncles long. 

A flat spine below each antenna, at the side of the epistome, 
directed forwards and inwards. 

Chelipeds short, subequal; meros and carpus about equal 
in length, and equal to the palmar portion of the manus; meros 
with a sharp spine at its anterior distal end; carpus with a 
smaller spine near the centre of its length; manus broader 
and thinner than the preceding joints, sharp-edged on both 
margins, beset with long set® having a clubrlike tip; fingers 
compressed, parallel, obtusely serrated on their inner edge. 

* Ambulatory limbs short, subequal, stout, sparingly beset 
with set®. 

All the limbs crossed by short squamose rug®, similar to 
those of the carapax. 

Abdomen long, the first two joints visible above when it is 
folded below the sternum. 

Boca de las Piedras ? Sinaloa, 3 fms.; also Angeles Bay, 
west coast, Gulf of California, 5 fms. 

Several specimens, taken in September; females with ova. 

Length ot carapax 6 millims., width of ditto 4. 

Polyonyx nitidus , nov. sp. 

Carapax entirely smooth and shining, convex, transversely 
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ovate, considerably broader than Ion#, regions indistinct; 
front entire, straight; no post- or preorbital tooth. 

Chelipeds smooth, shining, equal. 

Mcros stout, produced into a prominent lamina distally and 
anteriorly; carpus stout, about twice as long as wide, cylin¬ 
drical except posteriorly, where there is a deep concavity for 
the reception of the posterior side of the manus ; manus stout, 
cylindroidal, fringed anteriorly with long seta',; fingers short, 
abruptly hooked at tip, serrated, the dactylus longer than the 
pollex. 

Ambulatory feet short, smooth, sparsely setose; meros 
somewhat compressed ; dactyli multiunguiculate. 

Length of carapax 7 millims., width 10. 

Exact locality unknown ; Lower California. 

This specimen, found among some miscellanea of Mr. 
Fisher’s collecting, evidently belongs to Stimpson’s new genus 
Polyo?iy> r, having the transversely ovate carapax, and entire 
front, which distinguish it from rorcellanella (White), and the 
multiunguiculate dactyli which characterize both genera. 

The number of unguieuli docs not appear to be equal on 
all the feet, as I counted four or five on the first ambulatoiy 
pair, and three only on the two succeeding pairs. 

The first antennal joint is very long and the eyes minute, 
according to Stimpson’s generic description* From P. macro - 
elides , Uibbes, it maybe distinguished by the equal size of the 
chelipeds and the serrate edges of the fingers. 

San Francisco, Sept. 5,1878. 


XLV,— On a small Collection of Crustacea made by Mayor 
Burton in the Oulf of AJcaba . By EDWAKD J. MlERS, 
F.L.S. &c. 

The Crustacea collected by Major Burton are not numerous, 
including but nine species in all, and belonging, with one 
exception (the cirripede Tetraclita porosa ), to the Decapoda. 
All are well-known forms; but their examination gives the 
opportunity of bringing together under one head certain nomi¬ 
nal species which have long been regarded on insufficipnt 
grounds as distinct, on which account the synonyma have been 
cited more fully than would otherwise have been necessary* 
It is of interest to note that the few species collected by Major 
Burton in this narrow gulf at the northernmost extremity of 
the lied Sea are, with one exception (Ocypode cegypttaca), 
forms whose geographical range extends as far eastward as 
the islands of the Pacific. 
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\Carpilius convents . 

Cancer converts, ForsktO, Degcript. Animal. t>. 88 (1776). 

CarniUm convent^ Ruppell, Beschreib. Kraboon rothen Meeres, p. 13, 
pi. iii. tipr- 2 (1830) ; M.-Edwards, Iliet. Nat. Crust. i. p. 382, pi. xvi. 
nga ! ^ t jp*(1834); A. M.-Edw. Nouv. Arch, Mus. Hist. Nat. i. p. 216 
(18®); Ilallor, Sitzungsb. See. xliii. 1, p. 319 (1801). 

Carpitym Imdtis , Gibbet*, I’roc. Amer. Assoc, p. 174 (1860), 

One specimen, a female in fine condition, is in the collection. 

There can be little doubt that the C . Hindus of Gibbes, 
based on Sandwich-Island specimens, is identical with this 
species, although his description is very short. Specimens 
in the British-Museum collection prove that the range of 
(7. concerns extends to that locality. 

I take this opportunity of noting that the Carptlius prmter- 
missus of the same author (?. c.) seems to be identical with 
Liagore rubromaculata } De liaan. 

Zozymus emeus. 

Cancer &mus, Linn. Mus. Lud. Ulr. p. 461 (1704); Syst. Nat. p. 1048 
(1700). 

Cancer amphitrile, Herbst, Nat. Krabben u. Krebse, iii. (pt. 2) p. 6, 
pi. Hii, fig. 1 (1801). 

Zozymm ameus, M.-Edw. Hist. Nat. Crust, i. p. 386 (1834); Dana, 
l).B. Expl. Exp. xiii. Crust. i. p. 192, pi. x. tig. 3 (1862) ; Holler, 
SitzungsD, xliii. 1, p. 320 (1801). 

Two specimens, males, were collected. 

Trapezia ferruginea. 

Trapezia ferruginea , Latreille, Encycl. M<5th. Hist. Nat. x. p. 696 
(1826)?; M.-Edw. Ilist. Nat. Crust, i. p. 428 (1834) ?; Heller, 
Sitzungsb. Akad. Wien, xliii. 1, p. 349, pi. iv. fig. 40 (1801). 

Trapezia cav'ulca, Ruppell, Beschreib. Krabben rothen Meeres. p. 27, 
pi v, fig. 7 (1830); nec Heller, i c. p. 348 (1801). 

GrapstUus mbinteger\ M'Leay, Zool. S. Africa^ Ammlosa, p. 07 (1838). 

Trapezia cymodoce , I)ana, U.S. Expl. Exp. xiii. Crust, i. p. 26, pi. xv. 
fig. 6 (1862); Heller, l r. p. 362 (1801), nec Herbst. 

P Trapezia miniata , Jaoq. & Lucas, Voy. P61e Sud, Zool. iii. Crust, 
p. 43, pi. iv. fig. 10 (1853). 

Trapma mbdentata, Gerstaecker, Arch. f. Nat. xxii. p. 127 (1860). 

Two specimens, male and female, were collected. These 
have the carapace of a bluish-grey colour, and the limbs of a 
reddish brown. The teeth of the lateral margins are small 
and blunt, the frontal teeth not much developed, and the arms 
have 6-7 teeth on their anterior margins. The hands are 
rounded above and naked on their outer surface. 

The discrimination of the species of this genus is very 
difficult; and I was at first inclined to unite under the name 
of Trapezia cymodoce , Herbst, all the specimens in the British* 
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Museum collection in which the caraplbe is armed with tax 
more or less distinctly developed frontal teeth (including those 
forming the inner angle of the orbit), with a tooth or spine 
in the middle of the lateral margins, and which are not marked 
with red spots or reticulating lines. ' 

The variations in the development of the teetlr of the 
frontal margins cannot, in my opinion, be considered to con¬ 
stitute specific distinctions; ana those of the arms vary in 
number and shape, even on the right and left sides of the same 
specimen. Dr. Heller has shown (l. c. p. 350) that M.- 
Edwards’s description of the position of the outer maxillipedes 
of T. ferruginea when closed is incorrect; and there is no 
difference in this respect between T. ferruginea from the Red 
Sea and specimens of T. dentifrons from Australasia given by 
the Paris Museum to the British-Museum collection. Dr. Hif- 
gendoxf (Crust, in Van der Decken’s ‘lieisen in Ost-Afrika/ iii. 
p. 76), while acknowledging the insufficiency of the characters 
derived from the form of the teeth, and of the arms and front, 
seems to think that Riippell may have been right in separating 
the species by their colour-variations only. A careful exami¬ 
nation of the large series in the Museum collection has shown, 
however, that two very distinct forms may be distinguished, 
and always recognized, by the following characters :—In the 
first (and probably the commonest) the lateral marginal teeth 
of the carapace are acute, the hand is suberistate above and 
below and hairy on its outer surface : in the second, the lateral 
marginal teeth are blunt or even almost obsolete , the hand is 
longer, rounded on its upper margin, and naked on its outer 
surface . 

To the latter, T. ferruginea , belong the specimens from the 
Gulf of Akaba, a very large series (upwards of sixty indivi¬ 
duals) from the Daedalus Shoal, Red Sea, collected by Col. 
Playfair, specimens from the Gulf of Suez (Mac Andrew), 
Mauritius ( Lady Cole), and Samoa Islands ( Whitmee), also' 
probably the specimens from Tahiti and the Sandwich Islands 
referred by Dana to T. cymodoce, those from the Cape of 
Good Hope described by M'Leay as T. subinteger , and those 
from the Marquesas to winch Jacquinot ana Lucas have 
assigned the name of 7\ miniata . To the former species, 
which I have designated T. cymodoce, belong specimens in the 
Museum collection from the Daedalus Shoal (Playfair). Gulf 
of Suez (MacAndrew), Ceylon (Holdsworth)'. Philippine 
Islands (Cuming), Fiji Islands ( H.M.S l i Herald'), specimens 
from Australasia from the Paris Museum named T. dentifrons, 
Latreille, and the examples from the Marquesas described by 
Jacquinot and Lucas as T. hirtipes . * 
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Trapezia cymodooe. 

Cancer cymodoce, Herbst, Naturg. Krabben, &c. iii. (2) p. 22, pi, li. 
fig. 5 (1801). 

Trapezia dentifrom, Latreillc, Eucycl. MSth. x. p. 095 (1825): M.-Edw. 
Hiflt. Nat. Crust, i. p. 429 (1834). 

Trapezia hirtipes , Jacq. & Lucas, Vuy. F61e 8ud, Zool. iii. Crust, p. 44, 
pi. iv. fig. 14 (1853). 

Trapezia mrulea, Heller, Sitzuugsb. I, c. p. 348 (1861), nec Riippell. 

In T,[ cymodoce the serratures on the anterior margin of the 
arm are more numerous, and the tooth on the inner surface 
of the wrist usually more marked than in T. ferruginea. 

Several other species have been described, which are pro¬ 
bably synonymous with one or other of the above; but further 
examination is needed of the types. There is nothing in the 
description of Latrciile and Milne-Edwards to enable one to 
say which species must be designated T ferruginea ; and I 
assign this name to the first-mentioned form only because it 
is undoubtedly the one described as T. ferruginea by Heller. 

In like manner I am unable to decide from the descriptions 
of Herbst and Gerstaecker to which species the typical speci¬ 
men of T. cymodoce from the East Indies is to fee referred, 
and conclude that it belongs to the second species only because 
Herbst’s figure represents the hand as strongly keeled above. 

I am not certain which species is intended by Hilgendorf 
(Crust, in Van der Decken’s ‘Reisen in Ost-Afrika/ iii. (1) 
p. 76, pi. ii. figs. 4,5, 1869). His specimens were from Zan¬ 
zibar. 


Ocypode cagyptiaca . 

Ocypode eegyptiaca, Gerstaecker, Archiv f. Naturg. xxii. p. 134 (1856); 
Heller, Sitssungab. xliii. (1) p. 301 (1861); Ilofimann m Recherches 
Faune Madagascar, &c. Crust, p. 14 (1874). 

One specimen (a male) was collected, and, unfortunately, in 
a mutilated condition: the styliform prolongations of the eye- 
peduncles, which vary greatly in length and shape, are, in this 
specimen, strongly arcuated and very slender; and the charac¬ 
teristic patch of thick hair on the under surface of the penul¬ 
timate joint of the second legs is nearly obliterated. The 
examination of a considerable series of specimens evidences 
the distinctness of this species from the closely allied 0 . cera- 
tophthalma , Pallas. Ocypode mgyptiaca 1 beyond the limits of 
the Red Sea, has only been recorded from the island of Nosey 
Faly, near Madagascar; but the series in the British-Museum 
collection shows that 0. ceratophthalma is distributed through*- 
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out the Oriental region, and westward to the Mauritius and 
Port Natal. 


Grapsus strigosus, 

Cancer strigosus^ Herbs t, Naturg. Krabben, See, iii. (1) p. 55, pi. lxvii, 
fig. 7 (1799). 

Grapsus stngosus ) Latr. Hist. Crust, et Ins. \i. p. 70 (1803); M.-Edw. 
lfist. Nat. Crust, ii. p. 87 (1837); A. M.-Edw. Nouv. Arch. Mus. 
Hist. Nat. ix. p. 280 (1873), vbi si/nm. 

Several examples of this very common species were col¬ 
lected. The specimens referred by Heller (Sitzungsb. p.362) 
to G. pharaonis, M.-Edw., may belong either to this species 
or the closely allied G, pictus. 

Ccenobita rugoaa . 

C&mbita nujosa, M.-Edw. Hist. Nat. Crust, ii. p. 241 (1837); Dana, 
U.S. Exph Exp. Crust, i. p. 471, pi. xxx. fig. 1 (1852); Heller, 
Sitzungsb, Akad. Wien, xliv. 1. p. 254 (1802). 

A large series of specimens of this common Indo-Pacific 
species are in the collection; they seem to have been selected 
with the view of showing the wide range of selection exhibited 
by the animal in choosing the shell which forms its habitation. 
The series collected inhabit shells of the following genera:— 
Turbo , Fusus , Natica } Purpura , Murex y Tritgnium , Ranella, 
Nassa, Tlarpa y Terebra , Cerithium , Dolium , Nerita , Cassidulus . 

In all the specimens the large, dark, circular patch on the 
outer surface of the hand (which is clearly defined in speci¬ 
mens from the islands of the Pacific) is indistinct or nearly 
obliterated. 


Palinurus ( Panulirus) penicillatus. 

Astacuspenirillatm, Olivier, Encycl, Mdth. vi, p. 843 (1701). 

Palinurus gigas, Bose, Ilist. Nat. Crust, ii. r>. 93 (1802). 

Palinurus penicillatus , Olivier, Encycl. M4tn. viii, p. 074 (1811); M.- 
Edw. Hist. Nat. Crust, ii. p. 299 (1887). 

Palinurus Ehrenbergii , Heller, Sitzuugsb. Akad. Wissensch. Wien, xliv, 
1. p. 200, pi. ii. fig. 8 (1802); liei&e der Novara, Crust, p. 95 (1805). 

Four specimens were collected of this species, all unfortu¬ 
nately in more or less imperfect condition. 

Dr. Heller separated the Red-Sea Palinurus Ehrenbergii 
from the Indo-Pacific P. penicillatus , on account of the spines 
of the interantennal plate being connate at base in lateral 
pairs only, and separated in the middle line by an intervening 
space, and. on account of the non-piliferous tubercles of the 
carapace \ I find, however, that one of the Red-Sea specimens 
collected by Captain Burton has the spines of the carapace as 
piliferous as those of any of the specimens in the British- 



On new Genera and Species o^Gallerucinm. 411 

Museum collection from the Fiji Islands and New Hebrides, 
and there is no difference in the position of the spines on the 
interantennal plate—in fact, that the forms from these widely 
separated localities belong to one and the same species. 1 
conclude, therefore, that Milne-Edwards’s description of these 
spines as u rdunies k leur base en faisccau ” is not strictly 
correct, and that their position is more correctly described by 
Heller, and that, as in so many other cases, the Red-Sea 
species is distributed over the whole Oriental region. Latreille 
gives the Mauritius, and Milne-Edwards the Indian Ocean as 
its habitat. 


Alpheus Icevis . 

Alpheus lcrv\8 } Randall, Journ. Ac. Nat. Sci. Phil. via. p. 141 (1839) ; 
Dana, U.H. Expl Exp. xiii. Crust, p. 550, pi. xxxv. fig. 8 (1852); 
Heller, Sitzungnb. Akad. Wien, xliv. l, p. 209, pi. iii. fig. 16 (1802). 

One female individual of this very common Indo-Pacific 
species was collected. When dry, the larger hand is seen to 
be very prettily marked with spots of a dusky pink. Alpheus 
insignia, Heller (1. c. p. 269, pi. iii. figs. 17, 18), and A . 
gracilis ^ Heller (he. p. 271, pi. iii. tigs. 19, 20), are both 
nearly allied Red-Sea forms: the latter comes particularly 
close; but both differ in having a transverse groove or impres¬ 
sion on the upper margin of the larger hand near the base of 
the mobile finger, and in the proportional length of the 
joints of the wrist of the second pair of legs. 

Tctraclita porosa ) var. communis . 

Tftracliia porosa , var. communis^ Darwin, Monogr. Cirripedia, Bala- 
nidao, p. 329, pi. x. fig. 1 a (1853), 

Three specimens arc in the collection. 


XLVI.— Descriptions of new Genera and Species of Galle- 
ruckles. By Joseph S. Baly, F.L.S. 

* Genus Prasyptera. 

Corpus ovatum, postico paullo ampliatum, convexum. Caput ex- 
sertum; facie perpendiculari; clypeo transverse vel transverso- 
quadrato, latenbus rectis ; encarpts transversig, contiguig ; canna 
lineariformi, paullo elevata; antmnis filiformibus, graoilibus, 
articulo primo elongato, curvato, ad apicem incrassato, seoundo 
brevi, tertio quam quartus broviore; oculis integris, proininulis. 
Thorax transversus, dorso leviter transversim excavatus. Elytra 
thorace latiora, convexa, confuse punctata; limbo inflexo fere ad 
apicem producto. Pedes graciles; coxis anticis fere contiguia; 
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tibiis apice spina acuta armatis; tarsorum postioorum artlculo 
basali sequentibus tribus longiori ; unguiculis appendioulatia, 
Prostemum angustissimum, acetabulis anticis apart is. Abdomen 
in fcomiua gravida valde exserfcum. 

Type Prasyptera Wallace*. 

Closely allied to ; separated from that genus by the 

shorter third joint of the antennae. 

Prasyptera Wallacei. 

P. anguste oblongs, postice vix ampliata, fulva, nitida, oculis, an- 
tomris (articulis duobus ultimiH basi albidis exccptis), scutello, 
tibiis tarsisque nigris; facie in fori ore thoraceque rugoso-puncta- 
tis; elytris parce grisoo pubescoutibus, crebre punctatis, metal- 
lico-viridibug. 

Long. 4 lin. 

Hal . New Guinea, Dorey. 

Head trigonate; eyes large, prominent; clypeus clothed 
with coarse griseous hairs, rugose-punctate; carina obsolete; 
encarpro large, moderately thickened, contiguous; vertex 
smooth, impuncfcate; third joint of antennce nearly twice the 
length of the second^ scarcely half as long as the fourth. 
Thorax more than twice as broad as long ; sides straight and 
scarcely converging from the base to beyond the middle, 
thence slightly rounded and converging to the apex, anterior 
angles thickened, obtuse; basal margin trisinuate; upper 
surface faintly excavated on either side, coarsely rugose. Scu- 
tellura trigonate. Elytra much broader than the thorax, 
coarsely and closely punctured, very sparingly clothed with 
griseous hairs; interspaces minutely punctured. • 

Prasyptera distincta. 

P. anguste oblonga, postice vix ampliata, fulva, nitida, femoribus 
postieis apice, tibiis, tarsis, abdominis segmentis macula utrinque, 
pygidio apice scutelloque nigria ameo vix tinotis; capita nigro- 
seneo, antennis nigris, clypeo transverso-quadrato, rugoso, viridi- 
aeneo; thoraoe transverso, lsevi, dorso transversim excavate; 
elytris rude et crebre punctatis, metallico~olivaceis % 

Long. 4 lin. 

Hah . Wagiou. 

Vertex black, with a faint metallic-green tinge; encarpm 
thickened, subtrigonate, contiguous; clypeus brassy green, 
transverse-quadrate, rugose-punctate, plane, the carina en¬ 
tirely obsolete; antennae with the third joint scarcely twice 
as long as the second^ more than half the length of the fourth; 
all the joints to the eighth black (the rest, m the only speci¬ 
men known to me, arc wanting). Thorax more than three 
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times as broad as long; sides straight and nearly parallel, the 
anterior angles obliquely truncate, the hinder ones produced, 
subacute; disk smooth and shining, moderately excavated 
transversely across the disk, the excavation not reaching to 
the lateral margin. Scutellum trigonate, shining black. 
Elytra oblong, broadly rounded at the apex, deeply and 
closely punctured, the interspaces irregularly elevate-reti- 
culate. 

Prasyptera ornata, 

P. ovata, postice nmpliuta, valde convcxa, sordide fulva, antennis 
(articulo prime basi excepto), tibiis tarsisque nigris; thorace 
transverso, rugoso ; capitis macula verticali elytrisque metallico- 
olivaceis; his rugoso-punctatis, pube adpressa grisea parcissime 
vestitis, fascia lata, irregulariter biflexuosa ante medium posita, 
maculaque uubapicali prop© suturam fulvis; abdominis segmen- 
torum maculis lateralibus pygidiique apice ffineo-nigris. 

Long. 4 lin. 

Hah . New Guinea, Aru Islands. 

Front impressed; joints above the encarpse with a narrow- 
longitudinal groove; encarpse semilunate, contiguous ; clypeus 
large, transverse-quadrate, rugose, faintly carinate on the 
median line, clothed with short adpressed hairs; third joint 
of antennae twice the length of the second, scarcely more than 
half as long as the fourth; the lower two thirds of the basal 
joint obscure fulvous, its upper third, together witli the re¬ 
maining joints as far as the .tenth, black*. Thorax three 
times as broad as long; sides obliquely converging from base 
to apex, more quickly converging and slightly rounded just 
behind the latter; the anterior angles armed with a very short 
excurved tooth; the hinder ones slightly produced, acute; 
disk transversely concave, rugose-punctate. Elytra subqua¬ 
drate, oblong, broadly rounded at the apex, convex, strongly 
and closely punctured, the interspaces irregularly wrinkled: 
olivaceous with a metallic tint, each elytron with a broaa 
biflexuose band before the middle, and a small spot close to 
the apex near the suture, obscure fulvous. Segments of ab¬ 
domen each marked on either side with a large nigro-ameous 
patch; apex of pygidium also nigro-eeneous. 

Prasyptera approwimata . 

P. anguste oblonga, postice vix ampliata, fulva, nitida, capita, 
femoribus posticis apioe, tibiis, tarsis, abdominis segmentis macula 
utrinque soutelloque nigris, antennarum articulo penulthno basi 

# The terminal joint in the unique specimen from which the descrip¬ 
tion was made is broken of, 
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ulbido, clypeo nigro-ameo j thoraoe transverso, dorse transveraim 
depresso, utrinque lcviter foveolato; elytris foriiter punctatis, 
metallic©-viridibus, fascia communi arcuata extromim interrupt*!, 
ad snturam augulata, auto medium posita, maculaque subapieali 
juxta suturam, fulvis. 

Long. 3§ lin. 

Hah. Malay peninsula. 

Vertex smooth, impunctate; clypeus transverse-quadrate, 
subrugose-pimctate, plane, the oariua nearly obsolete ; antennas 
longer than the body, the third joint twice the length of the 
second, two thirds as long as the fourth. Thorax more than 
three times as broad as long; sides straight and obliquely 
converging from base to apex, the anterior angles obliquely 
truncate, the hinder ones slightly produced, acute; disk 
smooth and shining, impunctate, transversely depressed across 
the disk, the depression not extending to "the lateral border, 
but impressed at either end by a shallow fovea. Elytra 
oblong, broadly rounded at the apex, strongly and closely 
punctured,bright metallic green; each elytron before its middle 
with a curved fulvous fascia, interrupted on the outer disk, 
but united at the suture to its fellow of the opposite elytron, 
and forming an acute angle, its apex directed backwards; 
close to the suture near its apex is an oblong concolorous spot. 

Prasyptera Haroldu 

P. anguste oblonga, postice vix ampliata, sordid© fulva, tibiis tar- 
sisque piceis, abdomino flavo, capita (vertice carinaque excoptis) 
nigro, antennarum articulis ultimia tribus albidis; thoraee trana- 
versim depresso, impunotato; elytris temiiter punctatis, cyaneis. 
Long. 3£ lin. 

Hab. Batchian. 

Lower portion of head black; encarpm strongly raised, 
contiguous, semilunate; clypeus smooth and concave on either 
side the carina, the latter linear, well defined, picao-fulvoua : 
antennae very slender, equal to the body in length, the thiru 
joint nearly three times the length of the second, about three 
fourths as long as the fourth. Thorax three times as broad as 
long; sides nearly straight and parallel, rounded at the ex¬ 
treme apex, the anterior angles thickened, obtuse; disk nearly 
impunctate, transversely excavated across the middle, the 
depressions deeper and better-defined on either side, but not 
extending to the lateral margin. Elytra oblong, broadly 
rounded at the apex, very finely punctured. 

Mima8tra Soreli. 

M. elonguta, parallela, flava, nitida, metasterno abdomineque nigris, 
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pube grisea vestitis ; capita lsevi, antennis extrorsum verticeque 
nigris ; thoraoe lawi, irrcgulariter excavato, ssepe piceo xnaoulato, 
lateribua rertis ; elytria nubcrebro, sat fortitor punciatis, tertia 
parte apicali nigro-cvanea; femoribus dorso, tibiis tarsiaque 
piceo-nigris. 

Var . A. clytris totis flavis. 

Mas tarsis anticis articulo prime valde dilatato. 

Long. 4^-5 lin. 

Hob. Valley of the Upper Yangtze Kiang. Collected by 
Lieut.-Colonel Sorel; also collected in China by Mr. Gr. 
Lewis; India. 

Head smooth, impunctate ; encarnso large and well de¬ 
fined, trigonate, contiguous; eyes black, rotundate, promi¬ 
nent ; antennse with the basal joint gradually curved and 
thickened from base to apex, the second joint short, the third 
more than twice the length of the second, rather more than 
half as long as the fourth. Thorax twice as broad as long; 
sides parallel, rounded at the apex, the anterior angles pro¬ 
duced, very obtuse; disk transversely and irregularly exca¬ 
vated, more deeply depressed on either side and at the 
base. Elytra broader than the thorax, distinctly but finely 
punctured. 

Mimastra costata . 

M. clongata, angustata, Hava, nitida, tarsis nigro-piceie, antormis 
(basi exceptis) nigris ; thoracclam, transversim excavato ; etytris 
nigris vcl nigro-piceis purpuroo-metallico tinctis, pube sub- 
erccta grisea parcissime vestitis, minus fortitor punctatis, singu- 
latim costis elovatis duabus basi et apioe abbreviate instructis. 
Mas tarsis intermediis articulo baBali dilatato. 

Long. lin. 

• 

Hub. China, Collected by Mr. Lewis. 

Head shining, imnunctate; encarpsc transversely oblong, 
contiguous, separated from the upper face by a deep trans¬ 
verse groove; eyes very large, much more nearly approxi¬ 
mated than in M. Soreli ; antennae longer than the body in the 
<?, rather shorter in the ? , the third joint more than twice as 
long as the second, equal in length to the fourth. Thorax 
twice as broad as long ; sides straight, slightly diverging from 
the base nearly to tho apex; disk shining, impressed with a 
deep, broad, transverse excavation. Seutellum trigonate. 
Elytra more finely and less closely punctured than in S . 
Soreli : each on the outer disk with two strongly raised longi¬ 
tudinal costae. Basal joint of hinder tarsus equal in length 
to the second one. 
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Genus Meoaxognatha. 

Corpus elongatum, parallelum. Caput exsertum, infra oculos elonga- 
turn,plus minusve porroctum; antennis filiformibus, in <J interdum 
inorassatiB, articulie interm ediis difFormibus ; omits ovalibue, in- 
tegris; encarpis distinctly contiguie; carirn cuneiformi. Tfforax 
flubquudratus, lateribus fero rectis. ScuteUum trigonatum. Ely¬ 
tra thorace paullo latiora, parallola, limbo inflexo pone medium 
obsoleto. Pedes grociles, siraplices ; coxis antieis eontiguis ; tibiis 
apice mutiois, dorso carinatis; tarsorum poeticorum artioulo 
basali sequentibus tribus longitudine fere sequali; unguimdis 
appendiculatis. Prosternum angustissimum, acetabulis antieis 
apertis. Abdomen in foemina gravida inflatum. 

Type Megalognatha elegans . 

The above penus is separated from Malacosoma , to which 
genus some of the species bear resemblance, by the strongly 
exserted head, the unarmed apices of the tibiee, and by the 
shorter indexed limb of the elytra. 

Megalognatha elegans . 

M. elongata, convexa, flavo-fulva, nitida, capite, antennis (basi 
exceptis) nigris; thorace sat fortitor punctate ; elytris convexis, 
a basi apicem versus graduatim olevatis, viridi-ameis, granulosis, 
transvereim rugulosis, crebre punctatis. 

Long. 2£ lin. 

Hab. Graham’s Town, South Africa. 

Head porrect, elongate ; vertex granulose, sparingly punc¬ 
tured ; front impressed just above the encarpte with a deep 
fovea; encarp® transverse, subpyriforra, contiguous; lower 
face strongly produced, nigro-piceous; clypeus triangular, 
remotely punctured, its median line elevated into an ill-definea 
longitudinal ridge; antennae equal to the body in length* in 
the $, rather shorter in the $ , filiform, the second joint 
short, the third equal in length to the first; the three or four 
lower joints fulvous, the rest black, Tnorax transverse** 

a uadrate; the sides straight and slightly diverging from 
ie base to beyond the middle, thence obliquely converging 
to the apex; upper surfaco deeply punctured, the punctures 
rather crowded and often confluent on the hinder disk, more 
distant in front: the hinder disk faintly excavated, the ante¬ 
rior with a shallow, ill-defined fovea. Scutellura trigemate. 
Elytra broader that* the thorax ; narrowly oblong, convex, 
faintly depressed below the basilar space, granulose, trans¬ 
versely wrinkled, coarsely punctured. 

Megalognatha oavicollis , 

M, elongata, nigra, nitida, abdomine fulvo j thorace rufo-fulvo, 
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Dostice rude punctato, vix ante medium suloo semilunato transverso, 
mndo trifoveolato, antice elevato raarginato, impresao; elytris 
thoraoe paullo latioribus, parallelis, convexie, pone medium infla¬ 
te, confuse punctatis, fulvis, fascia transversa' prope medium 
comm uni, leviter curvata, longe iutra marginein abbreviate, 
nigra. 

Long. 3 lin. 

Hab . Port Natal. 

Vertex and front minutely granulose, the latter finely stri- 

S >se immediately above the encarpee; encarpa^ separated from 
e front by a transverse groove, contiguous, transverse; 
Carina strongly raised, linear ; anterior border of labrum 
fulvous ; antennas nearly three fourths the length of the body, 
filiform. Thorax broader than long; the sides straight ana 
slightly diverging from the base to some distance beyond the 
middle, thence rounded and converging to the apex, the an¬ 
terior angle armed with an obtuse tubercle; hinder disk 
rugose-punctate, impressed just in front of the base with a 
short longitudinal groove; scarcely in front of the middle 
disk is a large, deeply impressed, semilunate sulcus, the surface 
of Which is deeply trifoveolate, its anterior border thickened, 
the space immediately in front of the raised margin concave 
and nearly free from punctures. Elytra broader than the 
thorax, parallel, subelongate, convex, inflated below the 
middle, closely punctured, the interspaces granulose. 

Megahgnatha mturalis. 

M. elongata, eubcylindrica, sordid© fulva, nitida, pcctore, pedibus 
antennisqu© nigris; thorace transverso-quadrato, lateribus ante 
medium obsolete angulatis, margin© baaali medio leviter emargi- 
nato, disco rugoao-punctato, medio pone apicem obsolete trane- 
versim excavato ; scutello piceo, apice fulvo; elvtris parallel is, 
rude rugoso-punctatis, utrinque vitta elevata suturaii pone medium 
alter&que submarginali instructs, prope medium macula trans- 
versa nigro-pioea ornatis. 

Mm abdominis segmento ultimo apice angulato, ufcrinque leviter 
•inuato. 

F&m. abdorain© exserto, piceo tincto, segmento ultimo apice obtuse 
rotuudato. 

Long. 4 lin. 

Hab. Port Natal. 

Head moderately exserted, obliquely deflexed; vertex shi¬ 
tting, impunctate; encarpse transverse, slightly curved, con¬ 
tiguous; carina very Bnort; antennee moderately robust, 
nearly equal to the body in length, the apical half black, the 
terminal joint piceous; the second joint short, obovate, the 
Ann . & Mag . N. Hist. Ser. 5. Vol ii. 28 
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third and fourth equal, each twice the length of the second. 
Thorax rather broader than long; sides parallel, obliquely 
converging at the apex, obsoletely angled before the middle; 
anterior angle produced, obtuse; middle portion of basal 
margin sinuate-emarginate; disk coarsely rugose-punctate, 
rather more sparingly punctured on the middle aisk; in 
front, behind the apex, is a very shallow, ill-defined, trans¬ 
verse sulcation, which terminates on either side some distance 
within the lateral margin; just in front of the basal margin 
is a faint longitudinal depression. Scutellum longer than 
broad, its apex obtuse. Elytra subelongate, parallel, con¬ 
vex, coarsely rugose-punctate, the puncturing finer towards 
the apex; each elytron on its middle third near the lateral 
margin with a raised cos!a, the space on either side longitu¬ 
dinally excavated; the suture from its middle nearly to the 
apex is thickened and forms a longitudinal costa; before its 
apex this costa becomes subsutural, and leaves a very narrow 
space between itself and the sutural margin. 

Megalognatha Bohemani . 

M. elongata, subcylindrica, fulva, nitidu, pectore, coxis tarsisque 
nigris, antennis picei*; thorace transverso, lateribus rotundatie, 
disco subremote tenuitcr punctato, ante medium leviter subar- 
cuatim excavato ; scutello nigro-piceo ; elytra sat crebre puno- 
tatis, linea euturali et utrinque vittis tribus nigro-piceis, prima 
brevi in disco intorno, duabusque in. disco externo positis, his a 
basi ad long© pone medium extensis, basi super callum hume- 
rale oonjunctis. 

Long. 2| liti. 

Hob. Caffraria. 

Head obliquely deflexed; lower face produced below the eyes; 
vertex shining, impunctate ; encarpas transverse, contiguous ; 
carina not well defined, narrowly wedge-shaped, its surface im¬ 
pressed with a shallow fovea; antennas rather more than half 
the length of the body, filiform, slightly thickened towards 
the apex, the second joint short, ovate, the third and fourth 
equal, each more than half as long again as the second. 
Thorax nearly twice as broad as long; sides rounded, the 
hinder angle nearly obsolete, the anterior one tnucronate; 
disk finely but distinctly punctured, impressed just in front of 
the middle with an ill-defined, very shallow, snbarcuate exca¬ 
vation, divided into two portions by a slightly and indis¬ 
tinctly rkised vitta. the surface immediately in front obsoletkly 
thickened. Scutellum trigonate, pitchy black. Elytra nar¬ 
rowly oblong, parallel, convex, rather strongly punctured* 
the interspaces granulose; each elytron with a narrow sutural 
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line and three linear vittae pitchy black; the first of these, 
much shorter than the others, is placed on the middle third of 
the inner disk near its outer edge, the two others commence 
on the outer disk at its base (where they unite and form an 
elongate patch on the humeral callus), and extend downwards 
to some distance below the middle of the elytron; the outer 
vitta is slightly thickened and subcostate for its whole length, 
and the space between the two vittae immediately below the 
humeral callus is faintly excavated. 

Megalognatha ventricosa . 

M. elongate, parallela, subtus cum enpite nigra, nitida, abdomine 
flavo; supra flavo-fulva; thorace transverso-quadrato; scutello 
piceo, griseo-sericeo; elytris tenuitcr punctatis, infra basin 
transversim depressis, pone medium vontricosis. 

Ma$ thoracis disco piano, impunotato, apice modice obtuse elovato; 

elytris pone medium modice inflatis. 

Fom . thoracis disco irregular iter excavato, apice valde elovato, 
cristam trimsversam formantc ; elytris pone medium valde inflatis. 
Long. I3 J lin. 

Hab. Port Natal. 

Head exserted, obliquely porrect; vertex impunctate; en- 
cavpas raised, well defined, transverse, slightly curved, conti¬ 
guous; carina short, not reaching the lower margin of the 
encarpre, wedged-shaped, acute; labrum piceous; antennm 
entirely black. Thorax rather broader than long; sides 
straight and parallel, converging at the apex; basal margin 
in front of the scutellum sinuate; disk impunctate ? flattened 
in the d , the anterior border broadly thickened; disk deeply 
and irregularly excavated in the ? , the apex abruptly ele¬ 
vated and forming a strongly raised transverse ridge; the 
excavated disk is separated by two short ridges in front into 
three longitudinal sulcations, one short and apical, the others 
much broader, lateral, oblique, excurved at the apex, extend¬ 
ing the whole length of the excavation, and confluent at the 
base. Elytra narrowly oblong, nearly parallel, minutely 

f mnetured. transversely aepressea below the basilar space, the 
atter slightly thickened; hinder half of disk ventricose. 

Megalognatha suhcylindrica. 

M. elongata, subcvlindrica, fulva, nitida, antennis nigris; thoraoe 
transverso-quadrato ; elytris fortiter sat crebre punctatis, pone 
medium vix elevatis. 

J fas thoracis disco piano, fortiter punotato, margin© apicali mom- 
•ato, postice angulato; antennis incrassatis, articulls intermediis 

28 * 
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difformibus; abdominis segments apicali late concavo-emargi- 
nato. 

Feem. thoracis disco rude rugoao-punctato, pone apicem trifoveolato r 
apico abrupt© elevato, cristam angulatam formant©; antennis 
filiformibus ; abdominis segmento ultimo obtuse angulato. 

Long. 3 lin. 

TTab. South Africa. 

Head strongly exserted and porreot in the c?, loss exsertod 
and more deflexed in the $ ; antennae in the $ filiform, the 
third joint twice the length of the second, rather longer than 
the fourth ; in the 6 the antennae are incraasate, the third to 
the sixth joints obeonic, the seventh and eighth irregularly 
subclavate, the ninth and tenth aubtrigouate, and the eleventh 
cylindrical, its apex acute. Thorax subquadrate; sides 
straight and parallel from the base to beyond the middle, 
thence obliquely rounded to the apex, the anterior angles mucro- 
nate ; upper surface convex on the sides, flattened on the 
middle disk, strongly but not very closely punctured in the 
d, the apex in the same sex thickened on its middle third, 
the hinder border of the thickened portion angulatc • in the 
? the disk is coarsely 1 ugose-punctate, and placed. trans¬ 
versely just behind the apex are three large deeply excavated 
foveoe • the apical border is abruptly elevated and forma a 
strongly raised angular ridge. The elytra arc not ventri- 
cose behind their middle, but gradually increase in convexity 
from the base towards the apex; surface sculptured as in 
M. ventricosa . 

* 

Megalognatha rufiventre. 

M> elongata, nigra, nitida, pectore griseo-serioeo, abdomin© info ; 
thoraee rude punctato, ant© apicem profunde transvereim exoa- 
vafco, apio© abrupt© elevato, cristam elovatam formant©; elytria 
snbopacis, pioeo-nigris, fortiter et crebre punctatis. (Fcm.) 
Long. 8 lin. 

Hab. LakeNyassa. 

Head exsertea, subporrect; vertex granulose, impnnotate ; 
oncarpm large, well defined, trigonate: carina strongly raised, 
naiTowly wedge-shaped; antennas filiform. Thorax rather 
bioader than Tong; sides rounded, the hinder angles acute, 
the anterior ones mucronate ; upper surface deeply punctured, 
the anterior half of the middle disk nearly covered with a 
broad, slightly curved, deeply and irregularly excavated trans¬ 
verse sulcation, which does not extend to ‘the lateral margin; 
immediately in front of this excavation is a strongly raised 
ungulate ridge. Elytra coarsely punctured, gradually increase 
mg in convexity from the base towards the apex. 
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* In the unique specimen in my collection the left antenna 
is double from the eighth joint. 

Chthoneis bivittata. 

<7. elongata, angustata, ^arallela, nigra, nitida, antennarum arti- 
culis penultimis duobus flavo-albidia; thoraee laevi, impunotato, 
trifoveolato, foveis duabus transversim poaitis, magnis, profundo 
impressis, unaque parva ante basin posita ; elytris confuse putic- 
tatis, pkeo-nigris, utrinque vitta lata basi et apice abbreviata, 
tlavo-alba. 

Long. 2 lin. 

Hob. Brazil, Constancia. 

Vertex smooth, irnpuuctatc ; encarpse subquadrate; carina 
narrow, wedge-shaped, its apex very acute: eyes very large, 
prominent; antenna? equal to the body in length, the second 
joint very short, the third still shorter than the second, piceous, 
the fourth to the eighth very slightly compressed, obsoletcly 
dilated. Thorax rather broader than long ; sides straight and 
parallel, slightly converging towards the apex, the anterior 
angles thickened, obtuse; upper surface transversely convex, 
impressed with three fovca3, one just in front of the base, small 
ana shallow, and two others, much larger and more deeply 
excavated, placed transversely on the middle disk. Scutellum 
trigonate, its apex obtuse. Elytra broader than the thorax, 
parallel, distinctly punctured, the interspaces granulose, sub- 
rugulose. Claws acutely appendieulated. 

This species differs from the typical form of the genus by 
the less dilated and less compressed intermediate joints of the 
antenna? and by the acutely appendieulated claws, 

Chthoneis albicollis . 

0. sqbelongata, nigra, nitida, pedibus (tibiis apice tarsiaque ex¬ 
cept™), thoraco antninarumquo articulis ultimia tribus aibidia; 
thoraoe trails verso, hevi; elytris augusle oblongis, orebre et for- 
titer punctatis, ixxterspatiis rugnloais. 

Long. 2-3 lin. 

Hob . Brazil, Petropolis. Collected by Mr. J. Gray. 

Vertex smooth, impunetate; encarpse transversely trigonate, 
contiguous; carina nanrowly wedge-shaped; antenna? longer 
than the body, the second and third joints very short, equal, 
the fourth to the eighth compressed and slightly dilated, the 
ninth to the eleventh cylindrical, filiform, white, the extreme 
gpex of the terminal one black. Thorax more than twice as 
broad as long; sides slightly rounded; disk smooth, impune¬ 
tate, impressed on either side with a very shallow ill-defined 
fovea, only visible when viewed obliquely. Elytra blaek, 
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with a bluish tinge, coarsely and closely punctured, the inter** 
spaces rugulose. 

Ckthoneis Grayi. 

C. subelongata, nigra, nitida, thorace pedibusque Bordide fulvis, 
tibiis apice, tarsia femoribusque anticis dorso nigro-piceis; tho- 
rac© transverso, laevi, utrinquc fovoolato ; eljtria caeruleo-nigris, 
fortiter et crebr© punctatia, interapatiis rugulosis. 

Ma$ thoracis margin© antico medio sinuuto ; antennarum articulis 
duobus ultimis (ultirai apice excepto) sordid© fulvis. 

Fcem. thoracis margin© antico modio non sinuato, antennarum 
articulis tribus ultimis sordide fulvis. 

Long. 3-3£ lin. 

Hob. Brazil, Constancia. Collected by Mr. Gray. 

Vertex shining, impunctate, lower portion of front, together 
with the orbit of the eyes, finely strigose ; encarpm contiguous, 
transversely trigonate j carina narrowly wedged-shaped; an¬ 
tennae much longer than the body in the d , not quite so long 
but exceeding the body in length in the ? ; the third j o n t 
shorter than the second, transverse and turbinate in the d ; 
the second and third joints equal in length in the $, the 
intermediate joints rather less dilated in the latter sex. Thorax 
more than twice as broad as long; sides in the d diverging 
from the base to far beyond the middle, then rounded and 
converging to the apex, the anterior angles thickened, ob¬ 
tuse : in the $ the sides are less dilated anteriorly and more 
regularly rounded; in the d the apical margin is deeply 
Bjnuate m its middle third; in the ? it is regularly concave 
for its whole length ; disk smooth and shining, impressed 
on either side with a deep fovea. Elytra sculptured as in 
C. albicollis . 

[To be continued.] 


XLVII.—• Description of Didrepanephorus bifalcifer, the Type 
of a new Genus and Species o^Butelidee, remarkable for the 
huge Sickle-shaped Mandibular Homs of the Males . By 
J. Wood-Mason, Deputy Superintendent, Indian Museum, 
Calcutta. 

In a rich collection of insects formed amongst the hill-ranges of 
the N.E. frontier of India, and recently brought to this country 
by Mr. A. W. Chennell. of the Topographical Survey, I have 
detected an insect whicn introduces us to a perfectly novel 
feature in the morphology of the Lamellicom beetles. Every 
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Eoologist is familiar with the enormous horns which arise from 
the head or prouotum, and even from both these parts in the 
aame species, in the males of so many members of this great 
family of Coleopterous insects; but no species have hitherto 
been described in which the mandibles are the seat of an 
analogous sexual distinction ; nor, indeed, arc any known in 
which these organs project beyond the head to any notable 
extent: " jamais elles ne d^pasaent notablement le chaperon 
en avant,* y remarks the great systematist* of the Coleoptera, 
when discussing the mouth-parts of Lametlicornia in general. 
In this tine new insect, however, the apical one of the two 
teeth into which, in most of the true It u tell dee, the extremity 
of the mandibles is externally divided, is enormously produced 
and curved forwards far in front of the head, much after the 
manner of the tusks in several extinct elephants. In Pepe- 
ronota Harringtonii , Westw., its nearest ally, the secondary 
sexual characters of the males take a different form ; the middle 
of the hinder margin of the pronotum being in this case pro¬ 
duced backwards,upwards, and downwards into a hugedccurved 
horn, the extremity of which is lodged in a depression of the 
suture of the elytra. 

I beg to propose for this remarkable form the name of 


J)idrepanephorus bifalciferf , gen. et sp. nov. 



Body short and thick-set as in Peperonota and Parastasia. 
Integument brown, covered with a very short and moderately 

* Lacordaiw, * Gen. dee ColSopt&rea,’ t. ii, p. 51. 
t From 6*-, “two," et &perravn<prfpo?,“bearing a sickle” (&pp* Uptime* 
pipoi p, Xen. Anab, 1.10); and oi-, “two,” et falcifer } “bearing a staid#” 
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dense, somewhat appressed, golden-brown pubescence witli a 
plush-like lustre, especially on the pronotum, where in places 
it exhibits a tendency to become shaggy. Prcmoturn gibbous, 
its posterior margin strongly sinuous, its sides ungulate- 
rotundate,andits anterior margin sinuous, with the lateral angles 
slightly produced and subacute. Scutellum moderate, broader 
than long, very slightly overlapped at base by the broadly 
rounded median lobe of the pronotum, longitudinally roof¬ 
shaped, its sides next the elytra very slightly arcuate. Elytra 
short, leaving the posterior half of the propygidium exposed, 
constructed much as ini J e/>eron^a,toleraoly thickly but irregu¬ 
larly punctate * between the hairs of the pubescence. Pygi- 
dium scarcely visible from above, very convex, its basal two 
thirds or thereabouts directed straight backwards, the remain¬ 
der downwards. Abdomen with six visible ventral somites, 
of which the first four are very short and closely packed, 
together scarcely exceeding the fifth in length; the first three 
of them longitudinally somewhat roof-shaped and angularly 
emarginate in the middle of the hinder margin ; the sixth witn 
a rounded emargination in its posterior border, which is in¬ 
completely filled by the apex of the pygidium. Mesoaternum 
simple, rrosteraum with a slight postcoxal projection. 

Fore legs short and veiy robust; the outer edge of the tibim 
strongly tridentatc in characteristic liuteline fashion; the 
terminal joint of the tarsi enlarged and strongly curved, with 
a large, blunt, dark brown tubercle on the inner concave cur¬ 
vature ; the penultimate joint produced at the apex to a hard, 
blunt, dark brown point, against which the enlarged, sharp- 
edged, and simple outer unguis folds so as to form an efficient 
prehensile subchela. The four posterior legs much less robust, 
the intermediate pair as much inferior in lobustness to the pos¬ 
terior as these are to the anterior; the outer ungues dn all 
deeply cleft. On all the six femora, along the inner margins 
of the simple subcylindrical four posteriar tibia?, and at thetree 
edges of the ventral thorucie somites, the pubescence is deve¬ 
loped into long and shaggy light-brown hair. 

* Under a 8-inch objective the puneta sbovs themselves as rather large 
and shallow oval deprasHions, in the middle of each of which is a small, 
dark brown papilla with a pure or pit at its summit. Can these per¬ 
forated papillae he tho moutlis of skin-glands, from which an offensive 
secretion is poured out as a defence P 

Since the above was written, I ha^e examiued specimens (of both sexes 
in one case) of the two species of Peperwota represented in the national 
collection; and 1 find that the elytra in all exhibit a sculpture of the sama 
kind, but differing in matters of detail according to species. In con¬ 
nexion with the above suggestion as to their possible, if not probable, 
nature, it is a significant fact that none of the papillae give insertion to 
hairs. • 
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Epricranium coarsely, irregularly, and not very thickly punc¬ 
tate, a pale brown hair springing from each pit. Clypeus un¬ 
armed, inclined to the rest of the head at an angle of about 140°, 
and limited off from it by a strong sinuous sutural impression, 
which is broadly concave forwards in the middle, and convex 
on each side above and behind the mandibles; it has the form 
of an inverted thick T (X) , the perpendicular stroke of which is 
disproportionately short and broad. Labrum salient, transverse, 
witn its lower margin faintly roundly emarginate. The body 
of the mandibles is enlarged, and the part of them corre¬ 
sponding to the apical one of the two teeth into which, in most 
true Rutelidas, their extremity is externally divided, is pro¬ 
duced forwards and upwards into enormous, curved, sickle- 
shaped, horn-like processes, each of which is furnished near 
the base, on the upper and outer edge, with a short, sharp, and 
slightly upturned conical tooth, the representative of the basal of 
the two above-mentioned teeth in an ordinary Rutelide and of 
the prominent and recurved outer angle of the mandible in 
Peperoriota. These huge mandibular horns are somewhat com¬ 
pressed and subtrihedral, and taper gradually to a sharp point, 
approximating as they go ; but they do not meet in the middle 
line, and are fully a millimetre apart at the apex; like the 
ungues and the tibial spines of the fore legs, they are of a rich 
dark (almost black) brown colour, and being, besides, smooth 
and polished, form a most effective contrast with the light 
golden brown of the body. 

The other gnathites, so far as can be told without extracting 
them, differ in matters of detail only from those of such Rute- 
line forms as Peperonota , Aniichira , &e. 

Measurements of the typical specimen* 

millim. 

Total length, measured between the fore margin 
of the clypeus and the most prominent part of 


thepygittium . 21 

Length of tho pronotum. 8 

Width of ditto. 10 

Length of the elytra . 11 

Width of the conjoined elytra botween the humoral 

angles. 10*25 

Length of the mandibular boms along the oonvox 

curvature . 11 

Length of the fore femora. 4*75 

„ of the fore tibiae. 5*5 

„ of intermediate femora. 5*25 

„ of intermediate tibi®. 4*75 

„ of posterior femora . 5*5 
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millim. 


Length of posterior tibiae . 4*5 * 

Width of the head between the outer margin of the 

canthi of the eyes . 5*5 

Length of the clypeus. 2*5 

„ of scutellum . 2 

Width of ditto at base . 3 

Length of antennal club. 2*25 


Three specimens of this fine and remarkable addition to the 
Coleopterous fauna of India were discovered by Mr. M. J. Ogle, 
of the Topographical Survey of India, in one spot near 
Wakidgaon,a village 30-35 miles S.E. of Sadia, in the valley 
of the Noa Dehing, a feeder of the Brahmaputra. They do 
not differ from one another in the smallest particular, and, as 
each presents the same modification of the fore tarsi as that by 
which males arc distinguished from females in such Rutelidm 
as Antichira lucida , are doubtless all males, 

A more detailed and formal description, with figures of the 
mouth-parts, is to be published hereafter elsewhere. 


MISCELLANEOUS. 

The Nauplius Stage of Prawns', 

Blumenau, St. Catharine, Brazil. 

Sept. 11, 1878. 

Mr dear Sir, —I duly received a few days ago, and heartily thank 
you for, a copy of your paper “ On the JSaupliu* Stage of Prawns,” 
As soon as 1 can find time to do so 1 shall discuss this question 
once more, though I am unable to give new facts; for I have been 
living far from the sea for more than eleven years. 

I hope you received a oopy of the German original, translated 
in the 4 Annals/ which I sent you some months ago. 

The main object of my writing you to-day is to beg you to com¬ 
pare the translation of my paper in the * Annals ’ with the German 
original, in order to convince yourself that I did not use the word 
“ opponents,” which has been added by the translator. Indeed, “let 
my opponents tell me,” is not a very exact translation of the words 
I used—“ so sage man mir I, as well as you, have always thought 

* [The word u opponents ” does not occur in the translation of Dr. 
Fritz Muller’s paper published in this Journal for June 1878 (p. 484), 
but in Mr. Spence Date’s quoted translation of the same passage 
(‘ Annals,’ July 1878, p. 80), To us the whole question of the expres¬ 
sion used seems to be of little consequence; the people whom Dr. 
Muller asks to tell him something are those who hold an opinion opposed 
to his own; and if these are not * opponents,” u so sage man unawhat 
they are.—Ena.] 
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that M the only object that any truly sincere observer can have is to 
establish the truth.'* 

Since I left the sea-shore 1 have made extremely few carcino- 
logical observations. Our freshwater crustaceans are not numerous* 
Thore are a few crabs, some prawns (Palaemon), among them a large 
Macrobrachium and a genus allied to Atya 9 and two species of 
JEylea. One of the species of ASgha is rather common in the 
small rivers of the Scrra (about 1000 metres above tho level of 
the sea); this species is very frequently infested by that curious 
parasitical worm Temnocephala , which Claude Gay discovered on 
the crustaceans of Chili. 

I do not know whether you may be interested in any of the 

objects to which 1 have devoted my time during the last ten yoars_ 

heterostyled and self-sterile plants, termites, honey-bees (Melipona 
and Trigona), butterflies, &c. At present 1 am collecting and 
observing the larv® of our caddis flies, some of which construct 
very eurious cases, quite different from those of the European 
species. 

Bolieve me, dear-Sir, with sincere respect, 

Very faithfully yours, 

Mr . C. Spence Bate. Fritz Miller. 


To the Editors of the Annals ami Magazine of Natural History. 

Gentlemen, —Will you, in reply to Mons* Giard’s remark in the 
September number of your magazine, that I have endeavoured to 
prove that “ the Nauplius described by Fritz Muller as belonging 
to Ptnceus cannot be the young of any prawn , 1 * permit me to 
say that I have only attempted to show that, as far as our know** 
ledge extends, it has not been proved to be so. 

I regret that I should have omitted doing justice to M. Giard’s 
communication on the embryogeny of the Rhizocephala; but I 
regret to say that I had not previously seen the paper, neither does 
it appear to have been notioed in the 4 Zoological Record * for 
1874. 

Yours obediently, 

Oct. 10,1878. C. Spence Bate. 


Amphipoda in Sponges . 

By the Rev. T. R. R. Stubbing, M.A. 

In the interesting paper by Mr. H. J. Carter, F.R.S. (‘Annals/ Ang. 
1878), on the various creatures that And a home in sponges, certain 
Amphipods are mentioned. The list of these may be enlarged. There 
are two species which I have taken in sponges and in sponges only, 
namely Ewunguia stilipes (Norman), which is in all probability tta 
same OS Cratippu* tmuipes (Spence Bate), and Atylus gibbosm 
(Spence Bate). Of Leueothoe articulosa (Leach), which can often 
he obtained by dredging, I once found several fine specimens in a 
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sponge oast up on the shore at Worthing; and on one occasion at 
Torquay I found Humorous specimens of Podocerus pelagims (Spence 
Bate) in the Halichondria panicea in which I was searching for Rx>~ 
unguia stilipes . The Rev. A. M. Norman* in his British-Association 
Report (1868) of dredging among the Shetland Isles (see also 
Report for 1867), mentions Anonyx tumidus( Krbyer) as sometime# 
occupying the branchial sac of an Ascidian, and sometimes making a 
sponge its habitat. He also speaks of Caprella linearis (Linn.) as very 
abundant in Halse Heliyer, Burrafirth, among Tubularia indivisa and 
sponges, and of Caprella lobata (Muller) as being with the last, but 
scarce. Of Atylus gibbosm he obsorves that it appears to live con¬ 
stantly parasitic in sponges, in aocordanoe with what has sinoe beon 
my own experience of its habits. It would have been better, I now 
think, to have referred Dcxamine antarctiea , mentioned in Mr. 
Carter’s paper, to the closely allied genus Atylus , both on account 
of its agreement with A. gibbosus in the choice of a sponge for its 
residence, and on account of its having, like that specios, the meta¬ 
carpus of exceptional length in all the pcreiopoda. 


On the Oviposition of the Queen Bee and Dzierzons Theory . 

By M. J. Perez. 

According to a classical theory, which had its birth in Germany 
and which no one now-a-days disputes, a fecundated egg of the 
queen bee is a female egg, and all unfecundated eggs are male. 
The mother bee, it is said, can even lay at will an egg of one or the 
other sex. This faculty, which is exceptional in the animal king¬ 
dom, is explained by assuming that the boe, at the moment of the 
passage of the egg into the oviduct, can apply to it or not a oertain 
quantity of the seminal fluid contained in the seminal receptacle. 
Nevertheless the organization of the generative apparatus of the 
bee does not differ essentially from that of the majority of female 
insects, to which no one has evor thought of ascribing the power of 
acting at pleasure upon phenomena which seem to be absolutely 
removed from the influence of the will. 

The hypothesis was set up mainly to explain the fact, which lias 
hitherto not been disputed, that an Italian female fecundated by a 
German male furnishes hybrid females (workers and queens) and 
pure Italian males. The opposite would be the case if a German 
queen were fecundated by an Italian male: so that a male egg 
would never receive the seminal baptism; a drone would never 
have a father. 

Now I possess at this moment a hive, the queen of which, the 
daughter of an Italian of pure raoe, has been fecundated by a 
French male. The workers, in fact, are partly true Italians, others 
French, whilst others present a mixture, in various proportions, of 
the characters of the two raoes. 

. Being surprised to see in this hive certain drones, amongst others, 
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aft dark as French males, when, according to the theory, all ought 
to have been Italians like their mother, I thought it necessary to 
examine these males more closely. I therefore collected 300 of 
them and examined them most carefully, obtaining the following 
Statistics:— 

161 were pure Italians. 

60 were hj brids in different degrees. 

83 were French. 

From this it is evident that the drone eggs, like those of the 
females, receive the contact of the semen deposited by the male in 
the female organs ; and the theory of Dzierzon, proposed to explain 
an insufficiently ascertained fact, becomes useless if this fact is 
disproved. 

It is easy to understand how an insufficient observation may have 
led to the belief that the drones, the sons of nn Italian mother 
focundatod by a male of a different race, were all Italians. Of 300 
males only 83 appeared to me to bo strictly French, whilo 151 + 66 
or 217, t. e. the great majority, being yellower than the French 
drones, might easily pass for pure Italians. Thus, in such cases, 
if a great number of males in a hybrid hive have not been carefully 
examined one by one, it is easy to understand how it might be 
believed that they all belonged to the same race as their mother, 
especially whon the latter belongs to the handsomer and yellower 
race .—Oomptes Rendu *, September 9, 1878, p* 408. 


On the Cause of Buzzing in Insects. By M. Jottsbet de Bellksmk. 

Referring to the paper on this subject by M. P^rez, an abstract 
of which appeared in the last number of this Journal, M. Joussetdo 
Bellesmo haa laid before the Academy of Sciences a statement of the 
results arrived at by him, and communicated on August 23 to the 
“ CongrAs pour PAvancement des Sciences,” He says :— 

All insects in which the rapidity of vibration of the wing is 
above eighty vibrations [per second?] emit a perceptible sound 
provided their wing-surface is sufficiently extensive. The suppres¬ 
sion of the wings does away with this sound. 

The insects belonging to the orders Diptera and Hymenoptora 
alone have the faculty of emitting two sounds—that just mentioned, 
which is deep, and another, sharp sound, generally tho octave of the 
former. This faculty is the essential characteristic of buzzing. 
When the wings aro cut off a Volucdla or n Humblo-beo the deep 
sound is abolished, but the sharp sound persists; the deep sound is 
therefore produced by the wing, while the sharp sound is indepen¬ 
dent of it. 

Landois's opinion, according to which the sharp sound is due to 
the issuing of the air through the stigmata and the vibration of the 
valvules with which these are provided, is not tenable, seeing that 
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if these apertures are stopped with bird-lime the sharp sound con¬ 
tinues to be produced with the same intensity. 

Its origin must be sought in the mechanism by which the wing is 
sot in motion. In buzzing bisects the muscles of flight are not in¬ 
serted directly upon the wing,’but upon the pieces of the thorax which 
carry it. It is the movement of these that moves the wing and 
makes it vibrate. The thorax therefore undergoes alternate and 
incessant changes of form under the influence of the contraction of 
the motor muscles of the wing: in repose a section of this region 
represents an ellipse elongated vertically ; muscular action trans¬ 
forms it into an ellipse elongated laterally. The entire thorax 
therefore vibrates successively in the direction of its two diameters. 
As the muscular masses are very powerful, this vibratory movement 
is very intense, as we may easily ascertain by holding between the 
fingers a Humble-bee with its wings cut off, but which still seeks to 
fly away. The thorax consequently forms a vibrating body, which 
directly concusses the surrounding air, just in the same way as the 
branch of a diapason for example. In the insects in question the 
vibrations are repeated a great number of times per second, and 
thcro is produced a musical sound which is nothing but the sharp 
sound characteristic of buzzing. Large insects produco the sharp 
sound with more intensity than small ones, because the vibrating 
surface of the thorax in contact with the air is more extensive. 

If the thoracic sound, after the cutting away of the wings, is 
higher than the sound produced directly by the movement of the 
latter, this is because, during flight the resistance of the air mode¬ 
rates the velocity of contraction of the muscles; while, when the 
wings are suppressed, the muscles, vibrating without producing any 
useful effect, attain their maximum velocity. 

After the removal of the wings, by attaching a style to the upper 
wall of the thorax, we may directly inscribe its vibrations ; and in 
this way I obtained traces in which the number of vibrations corre¬ 
sponds exactly to the height of the sharp sound perceived by the 
ear. There can therefore be no doubt as to the thoracic origin of 
this sound. 

Buzzing occurs only in the Hymenoptera and Diptera, because it 
is only in these insects that the deformation of the thorax by the 
action of tho muscles of flight takes place over a surface sufficiently 
extensive to produce a perceptible sound .—Comptes Bendus, Oot. 7 , 
1878, p. 535. 


On the Ascarides of the Seals and Toothed Whales . 

By l)r, H. Khabbe. 

Professor Louckart’s notice * of an Ascarid voided by a child in 
Greenland, which he described under the name of Ascaris marittma , 
and supposed to have probably belonged to a seal or some other 

* Die menachlichen Parasiten, Bd, ii. 1876, p. 877. 
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Greenland mammal, led the author to examine the collection of 
Ascarides in the University Museum at Copenhagen, whore he found 
about forty bottles of these worms obtained from seals, and about 
twenty bottles of specimens derived from toothed whales. 

I. Ascarides from Seals. 

0. Fabricius* enumerates three species of Ascarides in Greenland 
seals, namely Ascaris phom, bifida , and tubifera ; but his descrip¬ 
tions are insufficient, ltudolphi + described the worm that he had 
the opportunity of examining under the name of A . osculata ; and 
this was identified by Schneider with an Ascaris from Phoca green- 
landica , which he fully described. Baird X described Ascaris similis 
from an antarctic seal, but not sufficiently for the distinction of the 
spocies. 

The forty bottles of Ascarides from seals, mostly from Greenland, 
in the museum contained a mixture of two different species, which, 
however, could hardly be distinguished by the naked eye. 

1. Ascaris osculata, Rud., occurred in twenty-three collections, as 
follows:—from Phoca grcenlandica (10) from Greenland and Ice¬ 
land; P . barbata (2) from Greenland; Hulichoerus grypus (3), no 
locality recorded; Cystophora cristata (1) from Greenland; and 
Trickechus rosmarus (2) from Greenland; and also (5) from un¬ 
named seals at the Fcerbe Islands, Iceland, and Greenland. The 
number of worms in an individual seal amounted sometimes to 200 
or 300. The proportion of males to females was about as two to 
three. The females attain a length of 80 millims. and the males of 
60 millims. The red streak observed by Schneider at the base of 
the lips is not constant; the author never found it. 

2, Ascaris decisions, sp. n. This worm belongs to Schneider’s 
first group, which also includes A . maritima, and in which the lips 
are denticulate and there is no intermediate lip. The lips, which 
are nearly equal, have in front & pair of broad rounded lobes, 
directed obliquely sideways, separated on each side by a notch from 
the rest of the lip; the teeth form three arched lines, one in the middle 
and one on each lobe. Of the caudal papilla) of the male the three 
hindmost are conical and diminish in length posteriorly ; they are 
followed by three short processes on each sido behind the anus. 
Those before the anus increase in length to the seventh or eighth 
and are arranged in a single row. 

This specie's occurred in twenty-one collections —from Phoca 
grcenlandica (4), P. barbata (4), P. hispida (1), P. vitulina (6), 
Cystophora cristata (1), and Tnchechus rosmarus (1), all from Green¬ 
land; and also in three unnamed seals from the Faerfte Islands, 
Iceland, and Greenland. The species has also been found in a 
Phoca vituUna from the west coast of Slesvig. In one collection 
the number of worms was about 200, in the proportion of one male 

* Fauna Grosnlandica, 1780, p, 272. 
t Wiedemann’s Arcbiv, Bd. n. St. 1 (1801). 
t Catalogue of Species of Entoroa, 186tt, p, 10, 
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to two females. The length of the females about 60, of the males 
about 45 millims. 

* II. Ascarides from Toothed Whales . 

Of these Schneider only describes Asoaris lobulata , found in 
Platanista gangetica . It belongB to the same group as A. gsculata. 
Rudolphi described A. simplex from Phocama communis; and Du- 
jardin refers to the same species a worm from a dolphin taken near 
the Maidive Islands. The twonty bottles in the Dniversity Museum 
contain three species :— 

1. Asoaris lobulata , Schn., from the buccal cavity of a Gangetic 
dolphin in the Hooghly. 

2. Ascaris simplex, Rud. To this species the author refers all 
the Ascarides obtained from toothed whales and dolphins on the 
coasts of Denmark, the Faeroes, and Greenland, namely :—-from 
Lagenorhynchus albirostris (2), Denmark; Beluga leucas (7), Green¬ 
land; Hyperoodon rostratus (1), Faroes; and Monodon monoceros (3), 
Greenland. 177 individuals occurred in one whitefish, in the pro¬ 
portion of one male to two females. The latter reached 200, the 
males 130 millims. in length. 

This worm belongs to ftchn eider’s first group. The lips are very 
similar, and have in front h pair of lobes separated from the rest of 
the lip by a sinuosity ; on the inner side of the lobes there is an 
armature of teeth. Of the caudal papillae of the male the four 
nearest the apex are conical and arranged in pairs, the outer one of 
each pair being the longest. Close behind the anus are two short 
papillae on each side, or sometimes only one large one; and on 
each side of the anuB there is a group of six short papillae. 

Asoaris angulivalvis , Orepl., the only species desoribed from a 
whalebone-whale, was obtained at Bergen bv Korea from Balas- 
noptera rostrata . The author finds that it is identical with A, sm ~ 

3. Asoaris conocephalus , sp. n. This species was described by 
Diesing under the name of Oonocephahis tyficus; but the hood in front 
of the mouth described and figured by him does not belong to the 
worm, but is composed of coagulated mucus or of portions of the 
intestinal epithelium of the dolphin in which it was found.‘ It has 
been obtained in great numbers, usually from the stomach of dol¬ 
phins, from various parts of the Atlantic between Africa and Ame¬ 
rica. Of 870 individuals in our collection about half were males. 
Females f>0, males 70 millims. long. 

This aperies is nearly allied to A. simplex. The labial lobes, 
which are armed with teeth, are narrower and separated by a 
deeper notch from the rest of the lip. Of the papillae in the male 
three, or sometimes only two, of the hindmost are conical; dose 
behind the anus there is on each side a group of seven short papiUlB. 
The other papillae are arranged in three well-marked vow*, but 
they become smaller and less regular towards the anus .—(hmigt 
af Kongl, Dundee Vidensh . SelsJc. Forhandl. i Aaret, 1878, pp. 48-51* 
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THERE exists a very fine collection of Hydroids from the 
northern parts of the Pacific Ocean—from Kamtschatka, the 
spa of Oohotsk, the Aleutian Islands, and our former posses¬ 
sions in North America. This collection, which belongs to 
the Academy of Sciences of St. Petersburg, has been brought 
together at different times and by different persons, but espe¬ 
cially by Middendorff and Wosneasensky. It is in the form 
of a herbarium, all the specimens being dried; but in other 
respects its condition is very good, although, certainly, deli¬ 
cate species, such as the Campanulariidse and all the Athecata, 
can no longer be investigated. 

Dr. A. Brandt, conservator of the Zoological Museum of 
the Academy, has had the kindness, for which I have to 
thank him, to lend me this collection for examination; and in 
this article It is my intention to describe some new species 
which 1 have met with in it, and which are not without 
interest*. 1 shall commence with the genus which 1 not 
long since named Polyserias. 

* Short diagnoses of all these species have already been published in 
Russian In the Transactions of the Society of Naturalists of flt. Peters- 
burg* voL ix. 

Ann. ds Mag . N. Hist. Ser. 5. Vol. ii. 
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Sklaginopsis ( — POLYSERIAS). 

Since my article on this genus in the * Annals,’ and a 
short note on the same subject published a little later*, I hare 
had the opportunity of seeing the interesting article by Mr. 
Allman f on new Hydroids from various countries, in which, 
among other things, that gentleman describes two new genera, 
Selaginopaia and Pericladium, As may be. seen from the 
diagnoses and descriptions that he gives of the species of 
these two genera, the second differs from the first only “ in 
the disposition of its hydrothecae in longitudinal series, aa 
well as in its totally different type of ramification ” }. The 
Rev. A. M. Norman §, who has added some species to the 
genus Selaginopais, accepts it in the same sense as Mr. All- 
man has done, and separates it from the genus Pericladium, 
Now it is certain from the species that I have been able to 
examine, some of which have been described by me, whilst 
others will be described in the present paper, that neither 
from the arrangement of the hydrotheem, nor from the mode 
of ramification, is it possible to separate the two genera from 
each other, but, on the contrary, we find ourselves compelled 
to unite them in a single one, in the sense in which the genus 
Polyaeriaa was established by me. As regards the different 
form of ramification I may remark at once that Pericladium 
bidentalum , for example, differs essentially from Selaginopais 
mirabilia , one having ramifications in all planes, as in 
Thvjaria thuja , and the other having them only in one 
plane; but as to the form and arrangement of the hydtotheett 
they resemble one another to such a degree that it would be 
purely artificial to separate them into two different genera. 
As regards the arrangement of the hydro theca; “ in longitu¬ 
dinal series,” this character is common to both genera: and, 
in fact, the diagnosis of the genus Selaginojma might be 
accepted without the least alteration for Peridaditm } and vioe 
verad. 

It is therefore evidently useless to continue to distinguish 
these two genera, which I propose to unite into a single one, 
to which I propose to give the name of Selaginopeia, as the 
first described by Mr. Allman, and the one which has been 
most employed. 1 will therefore pass to the description of 
the species which I have examined. 
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1. SdaginopsU tris&n'alis, sp. n. (PI. XVI. figs. 1, 2.) 

Trophosome . Hvdrocaulus straight, not angularly bent, 
broader than the branches. Branches arranged alternately 
and subspirallv, springing from all sides, diminishing towards 
the apex, and ramifying several times. The hydrothecw, 
almost entirely immersed in the axial tube and of a cylin¬ 
drical form, a little narrowed towards the orifice (which is 
oval with two angles), are placed in three longitudinal series. 

Gonosome, Not known. 

Locality . Kamtsehatka (if. Kastehky ). 

This small species, which comes from Kamtschatka, is 
represented in the Academy’s collection by only a single 
specimen (PI. XVI. fig, 1), 37 millims, long. The lower 
extremity of the stom, with a small disciform enlargement, 
was not fixed to any object. The general form of the colony 
is conical; it diminishes very gradually, so that at its apex 
it is more or less pointed. The stem is straight, divided into 
internodes, each having from two to four branches, and bears 
simulations at its base. The branches, which are arranged 
on all sides of the principal stem, are excessively slender 
compared with those of all the other species of this genus, 
which is explained by the small number of series (three) in 
which the hydrotheem are arranged ; they are placed at an 
acuta angle to the principal stein, and become shorter and 
shorter as they approach the apex ; they may divide in their 
turn, usually two or three times, rarefy more. The hydro¬ 
theem are arranged in three regular series (PI. XVI. fig. 2), and 
in such a manner that no two orifices of the three series come 
at the same level; this character of the arrangement of the 
hydrotheem in three series is perfectly constant m the species 
in question. The hydrothec® are almost entirely immersed 
in the axial tube, to which they are adnate; their orifices, 
which are compressed, oval, and furnished with two angles, 
alone project more or less, but in all cases very slightly, from 
the surface, The two angles are always distinct, although 
they are not produced into twp distinct teeth as, for example, 
in tfetaffinopsis mimhilis . The form of the hydrothec® is 
more or less cylindrical, narrowing a little towards the upper 
extremity. A small tube with its margins slightly reverted 
establishes the communication between the cavity of the 
hydrotheca and that of the axial tube, in the same manner 
as is described by me in Selaginopsis Hinclem\ mihi, 

Width of a branch 0*55 millim. $ leugth of a hydrotheem 
045, its maximum breadth 0*85, 

m 
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This is a very characteristic species, and mav be easily 
recognized by the triserial arrangement of its hydrothecas, 
which produces the extreme fineness of its branches. In the 
mode of its ramification and the form of its hydrothecse it does 
not differ greatly from the other species. As all the other 
species have 4,6, 8, or more longitudinal series of hydrothecae, 
Selayinomia truer tab's, having only three, must consequently 
be regarded as the simplest form. 

It might be supposed that the number of series in the poly¬ 
serial type had originated from the biserial type by the dis¬ 
placement of the hydrothcca) in the two series alternately to 
one side and the other ? which would produce the division of 
one series into two, as indicated by Setaginopsis fusca ) Norm., 
and S. Atlmani , Norm., in which the series are arranged in 
pairs—which would be the most plausible and natural expla¬ 
nation. Unfortunately Selaginopsis truerialis only serves to 
throw the question into confusion; for this species can by 
no means be explained as having originated from the biserial 
type. 

2. Selaginopsispinnata, sp. n. (PI. XVI. figs. 3, 4.) 

Trophosome. Hydrorhiza in the form of a thin and continu¬ 
ous layer, not composed of hydrophytons. Hydrocaulua simple, 
straight, not angularly bent, annulated at the base, divided 
into regular internodes. Branches pinnate, straight^ springing 
alternately from two sides, not divided into mternodes. 
Hydrothccre arranged in four regular series, almost entirely 
immersed in the tubular axis ; they do not follow one another 
immediately in the same series, but leave a certain interval 
between them. Their form is cylindrical, a little narrowed it 
the end, with a very short neck, springing outward from the 
axis ; aperture oval, very slightly angular at the two sides. 

Gonosome . Unknown. 

Locality . Port Ajan (if. Woanessensky, 1848). 

The hydrorhiza is formed by a thin layer <x>vered with 
perisarc (PI. XVI. fig. 3 } per), and not composed of tnM* 
united together, as described by me in Sertuluna albimaris ; 
here, on the contrary, the perisarc is continuous, covering, on 
shells, spaces sometimes of more than a square centimetre. 
The hyorocqulus is erect, stout, cylindrical, very long, divided 
into regular intemodes about 8 millims. in length, broader 
than the branches; its colour is a darkish brown, becoming 
lighter towards the end, where the branches commence* which 
ate also light brown. Usually only one half or one ward, or 
sometimes even one fourth, of tne stem is covered With 
branches,*all the rest being entirely destitute of them (PL XVI. 
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fig. t 8). The colony is regularly pinnate: the branches, 
springing at an acute angle, are arranged alternately; they 
are of moderate length, and only diminish towards the extre¬ 
mity. Usually each intemode bears three pairs of branches. 
The branches are cylindrical, straight, with their surface 
smooth (which distinguishes them from those of Selaginopsis 
mirabilis ), uniting with the hydrocaulus by a short constric¬ 
tion ; their colour is of a very light brown, never becoming 
darker towards the eud, as is always the case in 8. mirabilis. 
Sometimes, although very rarely, a branch gives origin to 
a secondary branchlet near its extremity. 

The hyurotheca; are arranged in two series upon the prin¬ 
cipal stem, and in four regular longitudinal series upon the 
branches; and this character is perfectly constant (Pi. XVI. 
fig. 4). Their form is not very characteristic; the hinder 
part, which is the widest, is rounded, and communicates with 
the tubular axis by a small tube with the margins slightly 
reverted. A little neck in the form of a very short tube is 
placed vertically to the surface of the stem and turned out¬ 
wards ; it terminates in an aperture, which is large, oval, and 
usually furnished with two angles, which, however, are 
scarcely, if at all, produced into teeth, as also in Selaginopsis 
triserxalis ; but here it sometimes happens that there is no 
angle and the orifice appears regularly oval or even round. 

Length of the largest individual 180 millims. (it is there¬ 
fore one of the largest species) ; breadth of the colony about 
from 30 to 85; length of the branches usually 20, sometimes 
25; breadth of the hydrothocro 0*27, of all the branches 0'5; 
length of the hydrotheca; 05; diameter of the aperture 
0 * 14 . 

This fine species is represented in the collection of the 
Museum by several large specimens attached to fragments of 
Modiola modiolus ; it most nearly approaches Sdaginopsis 
Hincksii , mihi, by its mode of ramification, the fact that the 
surface of the branches is Bmooth, and the form of its hydro- 
theoss. But it differs therefrom essentially by its four series 
of hvdrothec® (8. Hincksii always has six), as also by the 
•matter length and breadth of its branches. At present I 
know five species of this genus which have colonies of a 
plumose form—namely, 8. mirabilis , Verr., 8. Hincksii 
mihi, 8. AUmani , Norn., S.fusca, Johnst., and 8 . pinnate , 
saihi; all the other species have branches springing not from 
two sides only of the principal stem, but from all sides, thus 
afibeting a habit quite different from that of the above five 
•imriiflis 

W 1 “ m T 
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8, Selaginopsis pac^fica, sp. n. (PL XVI. figs. 5~7 .) 

Trophoaome . Hydrocaulus slightly curved, divided into 
regular internodes. Branches arranged alternately on two 
sides of the principal stem ) two pairs on each internode, 
divided into five internodes, constricted at the point of attach¬ 
ment and at the internodes. Each branch bears one or two, 
rarely live, secondary branches. Hydrotheca) cylindrical, 
almost entirely immersed in the substance of the axial tube; 
aperture oval, with two angles (not teeth); hydrothecce ar¬ 
ranged in four regular series, and at the same time in a spiral, 
the hydrothecas of each series following one another immedi¬ 
ately without leaving any free space or interval. 

Gonosome. Gonangia arranged in two or three series, of an 
oval form, narrowing gradually towards the base, and truncate 
at the apex. The surface is ribbed. 

Locality . Metschigrnan Bay. 

The hydrocaulus of this species, in the two specimens pos¬ 
sessed by the Academy of Sciences, is not straight, but ele¬ 
gantly curved ( PL XVI. fig. 5), which may be a constant 
character. The whole colony is of a light greyish-yellow 
colour, and, owing to the subdivision of the branches into 
secondary branches, it acquires a tufted character, which, 
however, is not produced by division in several planes; on 
the contrary, both the primary and secondary branches all 
originate in Ihe same plane. The branches, moreover, be¬ 
come gradually shorter as they approach the apex. The 
branches usually have a strong constriction in the middle, 
so that the two internodes thus produced are united only 
by means of a very slender piece. The hydrothecas are 
always arranged in four regular series (PL XVI. fig. 0); 
and it is only very rarely that we meet with a small branch 
having only three senes, as in Selaginopsis triserialis. 
The hydrotnecfe are cylindrical, rounded at their posterior 
part, which is furnished with a small tube to communicate 
with the cavity of the cylindrical axis. The orifice is oval, 
furnished with two angles (which, however, are never deve¬ 
loped into teeth), and placed at the extremity of a small Heck 
in the form of a very short tube. No two orifices of the four 
series of hydrothecae are ever situated at the same level} in 
other words, we find a very evident spiral arrangement 
around the cylindrical axis, a character which, as will be 
shown, appears to be common to the whole genus. It must 
also be remarked that the hydrothecae of each series fotkttr 
each other almost always without interruption and without 
leaving any interval; on the contrary a part of the superior 
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bvdrotheca is covered by the little neck of the hydrotheca 
following it inferior ly, and it is rare to see a little space 
between them, whilst in the preceding species the interval 
always exists. 

The gonophorcs (PL XVI. fig. 7) are in great numbers, 
oval, rioted on the surface, furnished with a round aperture 
placed at the extremity of a very small cylinder j they are 
arranged in three series. 

Length of the colony about 60 millims.; width of a branch 
(V6; length of the hydrothec® 0*5, their breadth 0*27; length 
of the gonangia 1*2, their breadth 0’55. 

This pretty spSCies is most nearly related to Selar/inopsis 
pinnata . from which, however, it differs in habit, in the mode 
of ramification and, especially, the subdivision of the branches, 
as also in the absence of intervals between the hydrothec® 
which follow each other in the same series. 

4. Se lag in ops is thuja , sp. n. (PL XVI. figs. 8-10.) 

Trophosome. Hydrocaulus straight, angular, spiral, divided 
into internodes bearing branches which spring from all sides 
of the principal stem and are attached by means of a tubular 
process of the latter. Each branch divides at a certain dis¬ 
tance from the point of attachment into two, each of which 
subdivides again into three branchleta, thus forming a complex 
of six branches . Hydrotheca) more or less conical, broad and 
round at the base, a little narrowed at the apex, arranged in 
six or seven series. Aperture without teeth or angles, round or 
oval. 

Gonosome . Gonophorcs sparse, oval, truncate at the apex, 
and narrowing gradually to the base. 

Locality . Northern Pacific Ocean. 

In habit this species (PI. XVI. fig. 8) is just like Thujaria 
thuja. The whole colony is cylindrical^ only a little narrowed 
towards the apex. The hydrocaulus is divided into regular 
internodes by deep annulations, and bears on all sides short 
tubes, spirally arranged, to which the branches are attached. 
Each branch (PL X VJ. fig. 9) divides only at a certain dis¬ 
tance from its point of attachment, which is very characteristic 
of this species, and distinguishes it from Selaginopsis decern - 
serialis.fr which we shall refer hereafter. The branch first 
of all divides dichofotnously into two parts, each of which is 
in its turn formed by three small branches nearly of equal 
length. Width of the branches moderate. Colour greyish 
brown j that of the principal stem dark brown. The Jhvdro- 
thec® are arranged in several series, the number of which is 
not constant; but usually a branch has five series at its base, 
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then six, and finally seven series at its extremity: and I have 
verv rarely met with cases in which the end or the branch 
haa fewer than seven series. The form of the hydrothecas is 
not cylindrical as in most species of the genus, but more or 
less conical (PL XVI. fig. 10) and rather elongate; this last 
character, however, is not very- constant, and occasion¬ 
ally we meet with hydrothecce having the ordinary, more 
or less cylindrical form. The aperture is oval or round, with¬ 
out any trace of teeth or even of angles. The hydrotheom of 
each series are arranged so as to leave small intervals between 
them. The gonosome has nothing very characteristic about 
it, and scarcely differs in any way from the normal form ; that 
is to say. it is oval, truncate above, and narrowed below. 

Length of the entire colony 75 millims., breadth 15; width 
of the branches 0 # 7 ; length of hydrothecce 0*45, maximum 
breadth 0*25 ; length of gonothecce 0’7, their width 0’5. 

The Academy of Sciences of St. Petersburg only possesses 
a single specimen of this species, the ticket belonging to which 
has been lost, so that the only locality 1 am able to give is 
the Northern Pacific Ocean; but it is very probable that the 
species comes from the sea of Ochotsk or from Kamtschatka. 
Selaginopsis thuja is distinguished by its mode of ramification 
(six branches), by the form of the colony, and by the form of 
the hydrothecce and their arrangement in six or seven series. 

5. Selaginopsis ochotensis } sp. n. (PL XYI. figs. 11, 12.) 

Trophosome . Hydrocaulus straight, angular, tearing branches 
on all sides, which are attached by means of a cylindrical 
tube springing from the stem. Each branch divides at some 
distance from the point of attachment into six long and broad 
branchlets. Hydrothecce arranged in several regular series, 
most frequently in eight or nine , and at the same time spirally: 
they are not entirely immersed in the substance of the axial 
tube, but their ends project. Aperture compressed, fur¬ 
nished with two large teeth. 

Gonosome . Gonangia arranged along the whole length of the 
branches, pyriform, with a straight, not bent neck, and with 
the surface smooth. * 

Locality . Sea of Ochotsk (M. Djuktshandran , 1844). 

This species, of which the Museum of the Academy pos¬ 
sesses two specimens, is very characteristic, and quite distinct 
from all the others that I nave just described. The hydro* 
caulus is broad and angular, and Dears branches on all sides 
in such a fashion as to form in the whole the habit of Thttfaria 
thuja , but much more robust than the latter in consequence of 
the greater breadth of the branches. At the apex of the 
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colony the branches become a little shorter (PI. XVI* fig. II). 
The colour is a rather li^ht brown. Each branch dimes at 
a certain distance from its point of attachment at first into 
two; and then each half is again subdivided into three, thus 
forming a complex of six small branches (PI. XVI. fig. 12^. 
The hydrothecae are just the same as in Selaginopeu mirabiUs $ 
Verr., with the same two teeth, and the neck projecting 
strongly outwards, giving an uneven appearance to the sur¬ 
face of the branches. The branches are uniform through¬ 
out their length, equally arranged, and are not divided into 
intemodes as in S. bidentata , Alim. * The gonangia also 
are arranged on the whole length of the branches, and not 
merely upon a single internode (the first or inner one) as in 
the species just mentioned. The gonangia (PL XVI. fig. 12 a) 
differ from those of 8. bidentata in not being curved at the 
basal part, and in being quite smooth (not ribbed) on the 
surface. Their form is a little variable; and as they are very 
numerous on the branches and pressed close together, it often 
happens that they are a little deformed and more or less flat¬ 
tened by pressure. 

Length of the entire colony 125 millims., its width 25 ; 
length of hydrotheca 0*45, its breadth 0*3; length of the 
gonophore 1*3, its breadth 0*7 ; width of a branch 0*8. 

This species is very well distinguished from Selaginopsis 
mirabilis , Verr., by the general form of the colony, and by the 
arrangement of the branches on all sides of the stem, as also by 
the greater number of the series of hydrothecae, which varies 
from ei^ht to ten, being generally eight or nine, whilst 8 . 
mirabilis has constantly only six. From Selaqinopeis bidentata , 
Alim., its nearest relative, it is distinguished by the absence of 
any special part of the branches destined to bear the gonangia 
and separated by a transverse joint, also by the more tuned habit 
of the whole colony f, by the six branches united in each group, 
while 8* bidentata has only four (which, in fact, causes the 
less tufted habit of the colony), and, lastly, by the form of the 
gonangia* The two species are very nearly allied, although 
ft is impossible to unite them under a single one. It wornd 
bfe desirable to know exactly the number of series in which 
the hydrothecae are arrangea in 8. bidentata ; for Mr. Allman 
does not state the number. To judge from the figure there 
seems to be in this respect no difference between the two 
species. As to the arrangement of the hydrothec# in u verti¬ 
cils,” this term cannot be regarded as correct 5 for in reality 

* Journ. Linn. Soc. 1878, vol. xii, p. 273 (Btricfodtum bitknfai*m\, 
fl xx. fig. 2* 

t Allman, /. r. fig. 1, and my fix* 11, PL XVI 
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neither in 8hidentata and ochotenais, nor in any other specie# 
belonging to the genus, do we ever see a truly verticilbte 
arrangement (we can observe only an arrangement in lon¬ 
gitudinal series and in a spiral); on the contrary, it may be 
asserted of this genus that no orifice of a hydrotheca is ever 
placed at the same level as another. 

6 . Selaginopsia decemser tail's, sp. n. (PL XVII. figs. 13 -16.) 

Trophosome. llydrooaulufl straight, cylindrical, very thick, 
angularly bent, divided into internodcs. Branches springing 
from all sides by three together, dividing at the very point of 
their attachment, united with the stem by means of a little 
tube; straight, simple, cylindrical, becoming shorter towards 
the apex, liydrothecre large, cylindrical, with an oval aper¬ 
ture, entirely immersed in the substance of the axiartube, ar¬ 
ranged in ten regular longitudinal scries, and forming at the 
same time a spiral round the axis. 

Gonosome . Gonangia arranged in several longitudinal 
series, more or less cylindrical, narrowed at the base, and 
furnished with a wide and short cylindrical elevation at the 
apex, most frequently turned inwards. 

Locality . Northern Pacific Ocean (shore of Pallana, M. 
Wosnessenshy, 1849). 

This interesting species belongs to the type of Sdayinopsh* 
affecting more or less the general aspect of Thujarta thuja. 
In 8. decemseruilis this habit ia exactly reproduced, especially 
in a variety of the species which I have figured PI, XVIx. 
fig. 13. This variety differs from the normal type by its 
branches being shorter, and not diminishing as they advance 
towards the apex, which is also the case in Thujarta thuja, 
and causes the general form of the colony to be cylindrical: 
whilst the nonmil form has the apical branches only one half 
or one third the length of the lower ones, although of the same 
thickness, producing a general conical form of the colony. 
The hydrocaulus is long and destitute of branches for the 
greater part of its length (just as in Thujarta thuja ); it ia 
angular; and each anglo bears a short but wide tune, which 
serves as a base for three united branches. The mode of 
ramification of the branches is very consistent in the different 
species. As we have seen, in SeJaginopgis thuja and S. ocko- 
tensit the branches subdivide into six parts, and not from their 
actual point of attachment, but at a certain distance therefrom t 
while here there are always only three small branches, ana 
they unite at the very point of their attachment (PL XVII. 
fig. 14). , 

Sometimes in this species we see the principal stem divide 
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into two, and each half bear at its extremity a fresh aeries of 
branches, a new colony. The hydrothecee are arranged in 
ten regular series; but this character is not perfectly constant; 
sometimes, although rarely, we meet with very slender 
branches which have only seven or eight series; ana, further, 
the number ten appears to be most constant at the ends of the 
branches, where it is almost always met with 5 whilst towards 
the point of attachment the number very often diminishes, 
becoming nine, eight, and sometimes seven, or even six. The 
great number of series causes the branches to be very thick : 
in this species they attain the greatest thickness that I 
know. 

The hydrothecse are arranged so as to form not only longi¬ 
tudinal series, but also a very regular spiral lino around the axis 
(PI. XVII. fig. 15). This character is not the exclusive pecu- 


Fig. 2. Fig. 8. 



liarity of Selagiriopsis decemserialis , but, as we have already 
seen, it belongs also to the other species that I have described; 
throughout we have found that no two orifices of the more or 
leas numerous series ever come at the same level. This spiral 
arrangement, which, as I believe, iscommon to the whole genus, 
renders it possible to attempt an explanation of the polysetial 
type, not by means of the displacement of the hydrothecss of 
each series in the biserial type (that is to say, by the divi¬ 
sion of each series into two, three &c.), but Bimply by the 
torsion of the axial tube, which would produce a spiral and, 
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at the same time, polyserial arrangement of the hydrothecie. 
The figures 1-3 (p. 443) will explain what I have just said. 
Fig. 1 represents a biserial type j fig. 2 is a polyserial type, 
produced by the alternate displacement of the hydrothecae of 
the same series, one to the left, the other to the right. The 
round spaces, of which the; surface is shaded, represent the 
hydrothecae belonging to the same series. It is thus that the 
first series in fig. 1 has divided into the first and second series 
in fig. 2. Lastly, fig. 3 represents the same polyserial type, 
but arising in this case from the torsion of the genes and their 
position in a spiral. In fact all the species (as for example, 
S. mirabiUs , 8. Hincksii , 8. oehotensis , and 8. decemsertalie) 
which have many series, and even those which have only a 
few (as for example, 8. pinnata, 8. pacifica, and even 8 '. frt- 
aerialis ), show a very marked spiral arrangement, just as 
represented in the diagrammatic figure 3. If my explanation 
of the origin of the polyserial typo by torsion were not correct, 
if it were necessary to accept the other explanation, we should 
also have to expect that, on the contrary, the arrangement 
represented in fig. 2 would predominate in the different species 
—which, however, is not the case; the spiral arrangement, 
as also the fact that all the apertures of the hydrothecae in 
this genus are placed at different heights, cannot be ex¬ 
plained without accepting the explanation that I haVe given 
above. 

Length of the largest colony of Selaginopsis decemsertalie 
180 millims., breadth (maximum) 25; breadth of a branch 
1*25 ; -length of the hydrotheca 0*45, its breadth 0*25. 

The museum of the Academy of St. Petersburg possesses 
several examples of this species, which differs from all the 
others by the decemserial arrangement of its hydrothecce, as 
Well as by its habit and mode of ramification. 


I now proceed to mention all the other species of this genus 
at present known, which, together with those just described, 
constitute a considerable number. 


7. Selaginopsis Hincksii , mihi. 

Potosena* glaciate , Mereschk. Ann. & Mag. Nat Hist. »er. 4, vol. u. 
(1877), p. 228. 

Pmgserias Einchsii, Mereschk. Ann. & Mag. Nat. Hist. ser. 6, vol. i. 
(1878), p. 837, pi. xv. figs. 1-4. 


Colony plumiform, very large and broad; branches simple, 
springing alternately from all sides of the stem; hydrothecae 
entirely immersed in the substance of the axial tube, ar- 
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ranged in six regular series; aperture round or oval Go* 
nangia pyriform. Length 200 milliins., breadth 100. 

Locality . White Sea and Glacial Ocean ((?. Mereechkow - 
eky). 

8 . Selaginopsis mirabilis , Verrill. 

Polyt&rias mirabili*, Meresclik. Ann. & Mag. Nat. Hist. ser. 5, vol. i. 
(1878), p. 336, pi. xv. figs. 5, 0. 

Selagmopais mirabili *, Norm. Ann. & Mag. Nat. Hist. ser. 5, vol. 1. 
(1878), p. 192. 

Colony plumiform ; branches simple; hydrothecae half pro¬ 
jecting from the stem, arranged in six series; aperture with 
two teeth. 

9. Selagtnopsis cylindrical J. F. Clarke. 

Thujaria cylindrical J. F. Clarke, Scient, Results of the Expl. of Alaska, 
vol. i. (1870), p. 22, pi. x. fig. 57. 

Colony plumiform; branches disposed alternately, subdi¬ 
viding; hyarolhecae arranged in from four to six series, entirely 
immersed in the substance of the stem. 

Locality . AlAska, Bering Sea, Chichi Islands. 

10. Selaginopeis bidentata , Alim. 

Pericladium bidentatum , Alim. Journ. Linn. 8oc. vol. xii. (1876), 
p. 273, pi. xjc. figs. 1-4. 

Colony in the form of Thujaria thuja; branches subdividing 
into four, and each divided into two internodea, of which only 
the inner one (the first) bears oval gonangia; hydrofchecae in 
eight to ten (?) series, not entirely immersea; aperture with two 
teeth. 

Locality . Japan. 

11. Selaginopeis Allmani , Norm. 

Selaginopm fu*ca> Alim. I c. p. 272, pi. xii. fig. 1, and pi. xix. figs. 1,2. 

Selaoinomis Allmani, Norm. Ann. & Mag. Nat. Hist. ser. 6. vol. i. 
(1878), p. 192. 

Brandies arranged on two sides of the stem, subdividing; 
hydrothecae not entirely immersed, cylindrical, with the margin 
sfigjhtly waved, arranged in four rows (in pairs); colour very 

Locality . Japan. 

12. Selaginopsis fusca f Johnston. 

Sertularia fusca, Johnst 

Belagmopm fmca, Norm. L c. p. 191. 

^Colony plumiform; hydrothecae arranged in four series^ in 
twos on each side of the very compressed branch. 

Locality . England. 
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I here give a dichotomic Table which will facilitate the 
determination of all the species of the genus Selaginopm :— 


1. Branches springing from two sides only of the stein 

(colony pinnate) .... 2. 

Branches springing from all sides of the stem (colony 
of the form of Thtjaria thuja , except 8. triserialu ). 8. 

2. Branches subdividing into branchlots . & 

Branches simple, not subdividing . 4. 

8, Hydrothec© arranged in four series ; brandies not 

wide .. 8. pacific*. 

Hydrothec® in from four to six series; branches 

broader, cylindrical . 8, cylindrica. 

4. Hydrothec® arranged in six series. 5. 

Hydrothec© in four series . 0. 

6. Hydrothec® entirely immersed in the Hubstance of 

the branch ; margins of the aperture smooth .. S. Hinckni, 
Upper part of hydrothec© projecting; aperture with 

two teeth . 8. mirabUU « 

0. The four series arranged in pairs . 7. 

The four series not arranged in pairs . 8. pinnata . 

7. The two series of one pair distinct; hydrothec© 

cylindrical, long. S. AUtnani* 

The two series of one pair not distinct; hydrothec® 

not cylindrical, more or less quadrate. 8. ftism. 

8. Hydrothec© arranged in three series . 8. triscrialii. 

Hydrothec® forming more than three series; colonies 

of the form of Thtjaria thwa . 0. 

9. Hydrothec® entirely immersed in the substance of 

the branch; orifice with a smooth margin.10. 

Hydrothec© projecting at their upper part; orifice 
with two teeth. 11, 

10. Three branches forming a system ; series of hydro¬ 

thec© ten (at least) . S, dsctnum'ialu. 

Six branches forming a system; series of hydro¬ 
thec© six or seven. 8. thtja, 

11. Four branches forming a system; aeries eight or 

nine ? .......... 8. bidentata. 

Six branches forming a system; series eight or nine 8. ochotmm . 


I now pass to the description of a new species of Sertularia 
and of a very interesting Sertularella } both from the North 
Pacific Ocean. 

Sertularia compressa , sp. n. (PL XVII. figs. 17-19.) 

Trophosome . Hydrorhiza in the form of stolons. Hydro- 
caulus short, erect, not angular, rather rigid, divided into irre¬ 
gular intcrnodcs, only giving off very few ramifications. 
Branches arranged alternately and regularly on two sides of 
the principal stem, straight, also divided into irregular inter- 
nodes. Ilydrofchecas arranged alternately, subopposite, one to 
three pairs in each internode, the base inflated and rounded, 
the upper half etrongly comprmed in a plane vertical to the 
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plane of ramification of the colony. Aperture oval, com- 
pressed, long but narrow, with two angles on the two sides, 
and two very slightly developed teeth. 

Gonosome. Unknown. 

Locality . Port Ajan (M. Wosnessensky , 1848). 

Two little colonies of this hydroid were attached by the 
hydrorhiza to the base of a colony of Selaginopsia pinnata* 
The hydrocaulus is straight and gives origin on two sides to 
branches alternately arranged and forming an acute angle 
with the stem fPI. XVII. fig. 17). The length of these 
branches gradually diminishes towards the apex. The inter¬ 
nodes of the principal stem, as also of the branches, are very 
irregular; sometimes they are formed of a single pair of 
hydrothecte, sometimes of two or even three pairs. The 
hydrothecm (Pi. XVII. figs. 18,19) are greatly inflated in the 
lower half, whilst the other half becomes suddenly very 
strongly compressed, forming a neck. In the plane of rami¬ 
fication (PL XVII. fig. 18) the colony has a very peculiar 
aspect, in consequence of the inflated portion appearing to be 
furnished with a very long and slender neck. This neck 
usually makes a more or less acute angle with the principal 
stem and the inferior half of the hydrotheca; and this angle 
sometimes becomes nearly a right angle (fig. 18, x). On 
turning the branch so that it may be seen from the side, the 
hydrothecas assume a nearly cylindrical form (fig. 18 a) 
slightly widened at the base, with the two teeth of the two 
sides more or less developed. Sometimes the teeth are very 
slightly developed, so that one would call them rather two 
angles than two teeth. The aperture is compressed, as shown 
in figs. 19 and 19 a. For the better understanding of the 
form of the hydrothecas I have represented one of them 
under a higher magnifying-power and turned a little to one 
side (Pi. XVII. fig. 19). 

Length of the colony 12 millims.; length of the hydrothecae 
0*4, maximum breadth 0*2; width of the aperture 0*05; breadth 
of the whole branch, including the hydrothecae, 0*7. 

This veiy curious form differs* from all known species of 
Sertuhria by the compressed form of its hydrothecae. It is 
represented in the collection of the Academy by two small 
colonies attached to Selaginopsia pinnata ) and probably very 
young considering their Small size and the absence of gono¬ 
somes. 


Sertularella Clarkii, sp. n. (PI. XVII. figs. 20-22.) 

Trophosome* Hydrorhiza forming a compact layer of hydro- 
phytons. Hydrocaulus straight, long, cylindrical, not align** 
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larly bent, with regular intemodes, destitute of branches to the 
apex, where the width of the axial tube suddenly diminishes 
considerably, and it at the same time gives origin to branches. 
Branches divided into intemodes, rather short, issuing from 
all sides of the principal stem, one from each of its intemodes, 
ramified in their turn so that each branch-intemode gives off 
a secondary branch, which is divided once or twice; and all 
these secondary branches are turned towards the axis of the 
colony (inwards). HydrOtheese tubular, a little contracted at 
the extremity: aperture broad oval , furnished with two large 
teeth arranged unsymmctrically; arrangement of the hydro- 
thee®, although biserial, not in the same plane, having at the 
first glance the appearance of being uniscriaL 

Gonotiome unknown. 

Locality . Unalaschka {M. Petelin , 1847). 

The hydrorhiza is formed by the agglomeration of hydro- 
phytons so interlaced and bound together as to form a con¬ 
tinuous layer of a dark brown colour, which gives origin to 
more than thirty colonies placed very close to each other. 
The hydrocauli, of a rather dark brown, are straight, not an¬ 
gularly bent, slightly and irregularly waved, cylindrical, and 
nearly of the same thickness throughout their lengthy except 
the extremity, which decreases very abruptly in diameter. 
The whole has very much the character of a colony of Tubu* 
laria indivisa (PI. XVII. fig, 20). The whole stein is divided 
into regular internodes from 2 to 5 millims. long; and in all 
the brown part of the stem it is entirely destitute of branches. 
Only the upper part, the extremity, which abruptly becomes 
more slender, more delicate, and, at the same time, entirely 
colourless, begins to give origin to branches, which are also 
excessively delicate and entirely colourless. A long brown 
and rigid stem, having at its extremity a thick tuft of smell, 
very delicate, and flexible branches, presents a very singular 
ana unusual appearance. It sometimes happens that die 
principal stem bears one or a few small colourless branches 
about the middle or in the upper third; but this case is rare 
and exceptional. 

The upper part of the stem is divided, like all the rest, into 
intemodes; but these are shorter, and each of them gives 
origin to a single branch. The arrangement of the branches 
is spiral; that is to say, they spring from all sides. The 
branches, which are divided, like the principal stem, into regu¬ 
lar internodes, are also divided into secondary branches, each 
intemode giving origin to a single secondary branch, which 
is always turned towards the intenor of the colony, so that the 
side of the primary branch turned towards the exterior of die 
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colony is always destitute of brandies (PL XVII. fig. 22 *). 
There are usually eight or ten secondary branches (tig, 22, c) 9 
which are either simple or divided, usually once, rarely twice. 
At the same time the secondary branches are not placed in 
the same plane. All this division and subdivision, which is 
very complicated in our species, is the more difficult to see. 
because the branches, owing to their flexibility, curve ana 
interlace to form a dense tuft. The hydrothecae (PL XVII. 
fig. 21) are cylindrical, a little compressed at the extremity, 
a little inflated at the base, furnished with a wide aperture 
with its margin armed with two long teeth, which arc not 
placed exactly opposite to each other. Their position is 
exactly analogous to that of the hydrothecas in Sertularella 
pinnatay S. F. Clarke; that is to say, although biserial, they 
are not placed in one and the same plane, but u inclining 
towards each other, so that in a general view they appear to 
be arranged uniserially (PL XVII. fig. 21). The hyclrothecie 
on the secondary branches are arranged alternately. 

Length of the largest colony 80 millims.; length of the 
colourless part divided into branches about 15; length of 
hydrothecse 0*37, maximum breadth 0*16. 

This curious species of Sertularella differs strikingly from 
all other known species by the general form of the colony, 
the mode of ramification, the bidontate hydrothecas, and espe¬ 
cially by the singular manner in which these are arranged 
upon the branches, affecting a uniserial arrangement. By 
this last character this species very distinctly approaches Ser¬ 
tularella pinnatay Clarke, the finest species that I know. 
Sertularella ClarJcii } however, is distinguished from this by 
the absence of the plumose character of the colony (which 
renders S. pinnata so pretty), as well as by the presence of 
only two instead of three teeth. The arrangement of the 
hyarotkecee in both species has some analogy with that 
occurring in HydraUmania falcata and in the genus Desmo- 
scyphus f. 

There are in the collection of the Academy more than 
twenty magnificent specimens of this hydroid united upon a 
common layer of hydrorhiza, brought from Unalaschka, 

I give this species its specific name in honour of the Ame¬ 
rican zoologist S« F. Clarke, author of several excellent works 
on the Hyaroids of America. 

• This figure only represents the mode of ram ideation, in the species in 
question, diagrammatically. 

f Allman, Jouro, Linn. Soc, vol. xii. (1870), p. 204, pi. xiv, figs. 3-7. 
Ann* dk May* N, Hiet* Ser. 5. Vol* ii. 80 
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SertuhreUa pinnata , S. F. Clarke* (PL XVII. fig. 23.) 

Sertularella pinnaia, S. F. Clarke, Scient. Results Explor. Alaska, 1876, 
vol. i. p. 22, pi. vi. figs, 28,29. 

I think I may say that this is one of the prettiest hydroids 
hitherto described. It was described in 1876 by Mr. S. F. 
Clarke; and his description is so perfect that I can only add 
very little to complete it. The collection of the Academy 
possesses a very considerable quantity of this species, among 
others also coming from Unalaschka, where it appears to be 
very abundant. The hydrothecas are often bent in the middle, 
forming a fold, although this fold is also frequently wanting. 
Sometimes, although rarely, the arrangement of the hydro- 
thecce becomes normal, so to speak ; i. e. it docs not affect a 
uniserial mode. As Mr. Clarke has not given a figure -of the 
whole colony, the general appearance of wnich is very charac¬ 
teristic and pretty, I think it desirable to give one (Pi. XVII. 
lig. 23) representing a colony with gonophores. # 


EXPLANATION OF TIIE PLATES. 

Plate XVI. 

Fig. 1. Selaginopm triterialis, *p. n.: a colony, of the natural size. 

Fig, 2. A portion of a branch of the same species, enlarged 25 diameters, 
and drawn with the camera lucida. 

Fig. 8. Selaginopitis jrinnata, sp. n.: a colony, of the natural size ; per, a 
part of the hydrorhiza in the form of a membrane. 

Fig. 4. A portion of a branch of the same species, enlarged 25 diameters; 
drawn with the camera lucida. 

Fig. 6. SelaginopHU pacifica, ftp. n.: a colony, of the natural size. 

Fig. 6. A portion of a branch of the same species, enlarged 25 diameters; 
drawn with the camera lucida. 

Fig. 7. A gonotheca of the same species. 

FSy. 8. Selaginopeis thuja, sp. n.: a colony, of the natural size. 

l\g, 9. A system of branches of tho same species, consisting of six 
branches. 

Fig. 10. Hydrotheca of the same species, enlarged fiOdiam.; drawn with 
the camera lucida. 

Fip. 11. Selaginopm o<JioUmsis, sp. n.: a colony, of the natural size. 

Fig. 12. A system of six branches of the same species, of the natural size. 

F\g. 12 a. A gonotheca belonging to the same species. 

Plate XVII. 

Fig. 13. Selaginopm decemseriaUs, sp. n., var. gracilis: a colony, of the 
natural size, representing a variety of the species distinguished 
by its cylindrical form and shorter branches. 

Fig. 14. A system of three branches belonging to the typical form of this 
species, natural size. 

Fig. 15. A portion of a branch of the same species, enlarged 25 diameters, 
drawn with the camera lucida. 

Fig, 16. A gonotheca belonging to the same species. 
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Fig. 17. SsrUdaria compresM, sp. n.: two small colonic upon a stem of 
Sclayinopm pmnata , natural size. 

Fig. 18. A branch of the same specie*, enlarged 2o diameters, drawn 
with the camera lucida: x, the neck bent nearly at a right angle 
to the axis of the branch. 

Fig, 18 a. A hydrotheca of the same specif'*, seen from the flat side (in a 
plane vertical to the plane of ramification). 

Fig. 19. A hydrotheca seen from the Bide, enlarged 75 diameters; drawn 
with the camera lucida. 

Fig. 10 a. The aperture and a part of the side of the hydrotheca of the 
same species, enlarged oO diameters. 
r . 20. Sertularetta (Havkii, sp. n.: a colony, of the natural size. 
r . 21. A portion of the colony of the same species, enlarged 50 diameters; 
drawn with the camera lucida. 

Fig. 22. A portion of the 'colony of the same species, represented dia- 
grammaticaily, to show the mode of ramification : o, the princi¬ 
pal stem; A,"aprimary branch ; r, secondary branches, bearing 
branches of a third category. 

Fig. 23. Sertulardla pin tt at a, S. F, Clarke: a colony, of the natural size. 


XLIX.— Descriptions of two new Species of Spiders. 

By T. Workman, Esq. 

[Plate XVIII. figs. 1 .V 2.] 

Pholcus Margarita, n. sp. 

V adult, length 9 millims.; 6 rather shorter. 

Oepkalothorax . Length 1 xnillim.; round, rather squared ; 
colour yellow, with two black lines in front from the eyes to 
the faices, also a dark brown band with black margins from 
the eyes to the abdomen, broadest behind, sparingly covered 
with hairs. 

Eves eight, seated on dark spots; the two anterior are the 
smallest; those of the lateral grouns are about equal in size, 
which groups are placed about the oreadth of one of the eyes 

apart. 

Legs very long and slender, provided with short fine hairs; 
relative length of lege of male 1, 2. 4, 8; total length of an¬ 
terior legs o3 millims. Colour yellow, with white markings 
at the end of the femur and tibia, the end of the genual joint 
dark brown ; superior claws of tarsus deeply pectinated. 

Palpi short, strong; colour yellow. Palpal organa of male 
well developed, but simple in structure, having a sort of coni¬ 
cal i tube projecting downwards with black points, as seen from 
outer side: female palpi terminated with two simple claws. 

Ifalees snort, vertical; colour brown; armed on inner edge 
with a short strong spine. 


30* 
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Maxilla pointed, meeting in front of the lip, projecting 
forwards toward the falces. 

Labium semicircular ; colour brown, with a dark line down 
the centre. 

Sternum heart-shaped, with indentations opposite the legs ; 
colour brown. 

Abdomen oval in front, pointed behind, projects a little over 
the cephalothorax ; colour yellow, with dark brown markings 
somewhat similar to P. phalanyioides (Fucssl.); genital aper¬ 
ture (female) of a dark brown colour, with a light-brown 
tongue-shaped organ with a round knob at the point, pro¬ 
jecting forwards; the branchial opcrcula are placed in front 
of it, and are triangular in shape and dark in colour. 

Hab, Rangoon, Burmah. 

This species was found living in considerable numbers 
along with Theridion luteipes , Carnbr., and another small 
Theridion, on board a ship in Liverpool, with rice from Ran¬ 
goon. The female carries its egg-cocoon in its falces. 

Theridion Thalia , n. sp. 

? adult, length 2 millims.; rather longer. 

Cephalothorax nearly 1 millim. in length, oval forward and 
more pointed: the head marked by an indentation, and but 
slightly raiseu above the cephalothorax. Colour dull yellow, 
with (lark lines radiating towards the insertion of the legs, 
with a few rather long hairs. 

Eyes eight, placed in two rows, the central four forming a 
trapezoid with the broadest side behind ; the posterior two, 
which are the largest, placed about their own breadth apart; 
the lateral eves are contiguous on dark spots. 

Legs. Colour yellow, sparingly covered with long hair; 
relative length of legs 1, 4, 3, 2. 

Palpi twice the length of falces, same colour as legs; palpal 
organs of male simple, with a curved spinal process on lower 
side and a twisted point tipped with black; a single strong 
bristle on upper side of cubital joint. 

Falces slightly pointed forward. 

Maxilla pointed, nearly meeting in front of the labium, 
projecting towards the falces. 

Labium semicircular. 

Sternum heart-shaped, with indentations opposite the legs ; 
colour dark yellow. 

Abdomen globular in female ; colour yellowish white, with 
dark markings along the side extending to the spinners; 
genital aperture with a curved lip and two brown markings 
above it. Abdomen in male long and flatfish, dark in colour, 
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with a transverse whitish band across the middle of the back 
and a few white spots; lower side yellow, with a few fine 
teeth where it projects over the cephalothorax. 

Hab . Rangoon, Burmah. 

This species was found living in considerable numbers, 
along with T. luteipes (Oarabr.) and a Pholous , on board a ship 
in Liverpool, with rice from Rangoon. The female carrying 
its egg-cocoon attached by short silken lines to the spinners, 
as does a small British spider of the same genus ( Tneridion 
bimaculatum , Linn.). 

EXPLANATION OF PLATE XVIII. figs. 1 & 2. 

Fig . 1. Pholcut Margarita : a, cf, underside; 6, $>, slightly enlarged ; 

c, front view uf eyes and falces ; d, $ palpus ; e, J epigyiw. 
Fig . 2. Theridion Thalia : a, 3 , underside ; b, ; c f c? palpus ; epigyu®, 
9; <?, $, side view ; /, 9, ditto. 


L.— Note on Diastylis bimarginatus from the Coast of 
Aberdeenshire . By George Sim. 

[Plate XVIII. tigs. 3-5.] 

In reference to the above, as described and figured by Mr. 
Spence Bate in the Anri. & Mag. Nat. Hist, for May last, 
and which crustaceans were sent to him by me, 1 have to 
say that both the description and figure of the Diastylis are so 
defective and unlike the animal, that, were others of the same 
species found and referred to the description and figure as 
given by Mr. Spence Bate, the conclusion could not fail to be 
arrived at that there was no relationship whatever between 
the specimens found and those referred to by Mr, Bate. All 
this 1 have already pointed out to Mr. Bate. 

The annexed figures are the result of numerous careful 
microscopical examinations of the animal while in a fresh and 
perfect condition, excepting, of course, the logs, which were 
broken when the creature was found. 

The name Mr* Bate has given, viz. Diastylis bimarginatus , 
is happily chosen, being descriptive of the animal, and on 
that account is cheerfully retained. 

In giving my description it will, I think, be better to put 
those portions which differ from Mr. Bate’s in italics, so tnat 
the difference may be the more easily observed. 

Diastylis bimarginatus . 

The carapace long and cylindrical ; the iafero-lateral mar- 
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gin is anteriorly produced to a broad obtuse point . and, when 
viewed dor sally, is seen to turn outwards , ana is fringed with 
stiff hairs , which fringe extends along the antennal notch, 
around the rostral projection , and along the lateral margin for 
the first third of its length . A second ridge commences at the 
dorsal aspect, and considerably behind the base of the rostrum, 
continuing along the lateral to the posterior extremity of the 
carapace, where it joins the infero-lateral margin. Along the 
whole length of this second ridge it is cut into at regular inter - 
vah , having a comb-like edge of broad flat teeth . In front of 
and along the lower side of this ridge is a deep hollow, which 
makes the comb-like process stand out in bold relief The 
whole of the carapace is thickly set icith short hairs . Five 
somites of tin* per cion are exposed behind the carapace, all of 
nearly the same depth , but longer as they succeed each other 
posteriorly, the last having its latero-posterior angles pro¬ 
duced to long sharp points, extending the whole length of the 
first somite of the pleon. The first five somites of the pleon 
are dorsally crowned with stout bent spines, becoming less on 
each succeeding somite. The first Jour somites of the pleon 
have their posterior angles rounded ; but the post-inferior angles 
of each are produced to sharp spine-like points. The fourth 
somite has several spines on the lateral margin. The fifth 
somite is longer than the four preceding, its upper posterior 
margin being produced to an obtuse point; there are jour short 
stout teeth on the dorsal aspect, several small spines on the 
lateral margin; and it is armed at the posterior extremity 
with one strong tooth. The sixth somite is irregularly cylin¬ 
drical, having no spines but one on the lower surface. The 
telson is long, sharp, and styliform, and set on each side with 
short stout spines, increasing in size posteriorly. The styli¬ 
form uropoaa have the first joint about a sixth longer than the 
telson , and supporting two branches, of which the outer is 
about a third longer than the inner ; and all are fringed with 
hairs. The peduncles of the first pair of antennae are fully as 
long again as the rostrum* In the second antennas the first 
ana second joints of the peduncle do not extend beyond the 
rostrum, and the third joint, which is broad at thejpoeterior 
extremity, tapers gradually forward, and iB set with short 
spines on its inner edge; it extends somewhat beyond the 
extremity of the first pair of antennas. The filiform appen¬ 
dage extends nearly the whole length of the animal* 

The fragments of legs figured are all that remained when 
the animal was found. 
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EXPLANATION OF PLATE XVIII. figs. 3-6. 

Fig. 8, Dimtylia bimarginatm, 

1%, 4. The same, dorsal view. 

Ftp. 6. Fragments of legs of same : 1 , part of first leg; 2 , part of second 
leg; and so on to ft, which is the last, 

Note. 

Since the above was placed in the hands of the printer, I have 
seen, in the 4 Annals f for Nov., a reference made by the Rev. A. 
M. Norman to the species above referred to, in which he says that 
DuUtylu bimarginatm is identical with 7). tpinosa, a species de¬ 
scribed by him in the British-Association Report for 1868. This 
he considers must be the case from the similarity of the description 
given by him and that of my species as given by Mr. Bato in the May 
number of tho 4 Annals ;* but then it will he seen from the fore¬ 
going that Mr. Bate’s remarks do not describe tho species 1 sent 
him. 


LI.— Descrijytions of some new Genera and Species of 
Lepidoptera from Old Calabar and Madagascar* By 
Arthur G. Sutler, F.L.S., F.Z.S., &c. 

In the collections from which the novelties here recorded were 
selected were the following interesting described species :— 


Madagascar. 

Nephele Densoi, Kef. 

Chcerocampa geryon, Poind. 
Eusemia zea, H.-Sch. 

(N, gen.) crocipes, Poind. 

Bunna aslauga, Ktrb. 

-eblis, Streak, 

Phragmatmcia orundinis (European 
species)* 

Cyugramma fiuctuosa, Gn4n. 


Ovligramma duplex, Gutn. 

-conturbans, Walk. 

-joa, Poind. 

Old Calabar. 

Phrogorista similis, Walk. 

Brahuiffia Swanzii, Bull. 

Ophidorea cocalus, Cram. (Indian 
species). 


C * conturbans is described from an example said to have 
been taken in Hindostan. 


Nephele bipartite, n. sp. 

Primaries divided into two equal areas by an oblique black 
belt from the centre of the costa to the external angle: the 
basal area sordid testaceous, clouded with fuliginous, reddish 
at base of costal border; three zigzag, parallel, abbreviated, 
black lines across the cell, the area enclosed by the two outer 
lines dusky ; three slightly irregular, indistinct, blackish lines 
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across the inferior portion of the disk near the external ancle ; 
a minute white dot at the end of the cell; apical area dark 
chocolate-brown, blotched with subcostal and submarginal 
squamose testaceous patches: secondaries olivaceous, becom¬ 
ing reddish beyond tne middle, and with a broad, tapering, 
blackish border; costal area greyish; fringe pale reddish 
brown, white towards the anal angle: body sordid clay- 
coloured. clouded with olivaceous, the abdomen crossed by 
black beftSj which widen abruptly at the sides. Under surface 
rusty reddish brown, palpi whitish ; wings with broad, dusky 
outer border, and three parallel discal sinuous lines, the 
central line least distinct; primaries with dusky basal area 
and whitish inner border; secondaries rather paler than the 
primaries ; venter with lateral black stigmata. Expanse of 
wings 3 inches 6 lines. 

Old Calabar. 


Caryatis syntomina , n. sp. 

Primaries fuliginous brown, with the veins on the basal 
area whitish ; a vermilion basal spot, on which are three 
small black spots; an oblique, subapical, white belt separated 
by the nervures into six parts : secondaries white, sordid below 
the median vein ; the veins beyond the middle, a discocellular 
spot, the apex and outer margin dark fuliginous brown: head, 
collar, and thorax red, spotted with black ; abdomen and under 
surface of body ochrcous; legs below, excepting the tarsi, 
with white borders: wings as above. Expanse of wings 
1 inch 11 lines. 

Old Calabar. 

The genus Cary at is has usually been referred to the 
Hypsinae; it is, however, nearly allied to Pelochyta . Zaracha 
extranea } Wlk., is probaoly a third species of Caryatis . 

Areas virginalis , n. sp. 

Pearly white; primaries speckled with brown, and with a 
brown crescent at the end of the cell; secondaries speckled 
with brown beyond the cell, and with a brown spot at the end 
of the cell; head orange, with the frons and antennsB black; 
abdomen orange, with a dorsal series of six transverse black 
spots, followed by a broad black belt near the anus: body 
below white; the femora above, the palpi, and collar orange ; 
the knees and upperside of the tibiae and tarsi black; venter 
with a lateral senes of black dots. Expanse of wings, <f 2 
inches, $ 2 inches 7 lines. 

Betsilco country, Madagascar. 
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Daphcenuea, u. gen, 

Allied to Eucharia (E. Hebe , Linn); but the primaries with 
more elongated costal margin, more convex outer margin, 
shorter inner margin, the secondaries comparatively smaller, 
with the discocellular vemlets more transverse, and the radial 
emitted from the discocellulars at some distance from the third 
median branch j antennas with very short pectinations, even 
in the male, the head rather more prominent, the thorax nar¬ 
rower, the abdomen of the male with a well-defined terminal 
bushy tuft of hairs. Type D, jusciata . 

Daphcmura fasciata ) ti. ap. 

Primaries above rich golden orange, the base, a broad sub- 
basal transverse belt, two transverse stripes before the middle, 
an irregular spot at the end of the cell, a sinuous discal stripe* 
and the outer border black: secondaries bright ochreous, 
with the abdominal and external borders black : head, thorax, 
and anus carmine; abdomen black ; antennoe black. Wings 
below bright ochreous, with black outer border, base black : 
primaries with two spots near the middle of the costal border, 
a crescent at the end of the cell, and an angular discal belt 
black: body below black, with the anus carmine. Expanse 
of wings, S 2 inches 3 lines, $ 2 inches 2 lines. 

Ellongo. Madagascar. 

This splendid moth seems to be not uncommon at Ellongo ; 
the collection contained five or six examples. 

Sozuza argentea , n, sp. 

Silvery white^ primaries with three black spots arranged in 
the form of a triangle, the first subcostal, the second on the 
second median interspace, the third (at basal third) upon the 
intemo-iftedian area; front of head, lower part of palpi, upper 
surface of anterior legs, knees and upper surface oi tarsi of 
the remaining legs black; antennae and upper surface of 
abdomen greyish j anus below tinted with ochreous. Ex¬ 
panse of wings 1 inch 7 lines. 

Ellongo, Madagascar. 

I find that I was wrong in rejecting Wallengren’s genus 
Sozuza : the neuration of the primaries at once characterizes it 
The following described species are referable to this genus 
Litho&ia marginata } Gu£n., from Madagascar: L . Kingdom , 
Butl., from Madagascar: and L. pygmma^ Walk., from South 
Africa. L. cephalica , rrom America, differs entirely in the 
neuration of the primaries, although very similar in general 
form and appearance. 
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Ckcerotriche miri/tca, n. sp. 

Primaries bright sulphur-yellow, covered with large dark- 
orange spotgj which upon the disk form an irregular oblique 
series in which all the spots are of a quadrate form; veins 
and margins also orange; two plumbaginous belts formed of 
oval connected spots, one near the base, the other just beyond 
the middle : secondaries bright ochreous, with the costal area 
and apex broadly bright sulphur-yellow spotted with orange; 
an ill-defined orange belt from the abdominal margin to the 
fourth median, where it (indistinctly) joins a large subapical 
orange spot; apical margin orange : thorax and base of albdo- 
men deep reddish orange, almost red; remainder of abdomen 
ochreous. Under surface altogether of a more golden or saffion- 
ycllow tint, the orange spots less red, the plumbaginous belt* 
obsolete* Expanse of wings 3 inches. 

Old Calabar. 

This is by far the most beautiful species in the genus, if 
not in the family. The genus Chmrotriche contains the fol¬ 
lowing species known tome:— C. crocea , Wlk.; C.plana^ 
Wlk.; C. atcmiaria , Wlk.; C\plagiata ) Wlk.j C. Edwardei% 9 
Newm.: C. dersa , Moore; Ct comparata, Wlk.; C . disci* 
nota 1 Moore. Also, probably, C. vitellina , Koll.; C. varia 9 
Wlk,: CL distincta y Feld.; C. conspersa , Feld.; <7. globi- 
fera , Feld. 

Helicomitra, n. gen. 

Allied to Pterothysanus; w ings with similar ncuration, but 
broader, with different style of marking; the basal half of the 
wings covered more or less densely with upright hairs, some 
of winch are curiously thickened above the middle (like bul¬ 
rushes) ; a radiating tuft of fine hairs at the base of the abdo¬ 
minal margin; abdominal fringe rather long, but not extending 
quite to the anal angle: body much more robust than in 
Pterothysanus. Type H. pulchra . 

Helicomitra pulchra , n. sp. 

Snowy white; wings crossed by four series of annular black 
markings^ the third and fourth being near together on the 
exterao-discal area, the spots of the third series more or less 
lunate; a marginal series of partially black-edged ochreous 
spots: primaries with the base black-spotted ; a black annulus 
in the cell; two large black costal patches ; the basal half of 
costal margin vermilion-red; three partially black-edged 
vermilion costal spots between the cell and apex ; apical area 
greyish: head black in front, with a white margin, white be- 
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hind with a central black spot: collar tinted behind with 
ochreous, black-spotted at the sides; an orange humeral spot 
on each side: base of tegulae black ; thorax with a large black 
dorsal spot divided by a central white line, two black spots 
behind; abdomen with two dorsal series of transverse black 
spots, sides orange with white edges to the segments. Under 
surface white, markings obsolete excepting at the borders of 
the wings; primaries with a large apical black patch; venter 
yellowisn, with ill-defined transverse dusky belts and a series 
of black spots on each side ; legs above brown, the tarsi black 
with white belts; anterior coxae orange, femora of second pair 
of legs vermilion below. Expanse of wings 3 inches 3 lines. 

Betsileo country, Madagascar. 

In marking this singular species reminds one of the genus 
Ecpantheria . 


Qogane ochrea } n. sp. 

Primaries above bright ochreous, the fringe sericeous; se¬ 
condaries rather paler than the primaries, sericeous ail over: 
body ochreous, the thorax paler than the head, collar, and 
abdomen; anal tuft greyish brown : under surface ochreous, 
sericeous, uniform in tint. Expanse of wings 2 inches. 

Madagascar. 

This species, from the similarity of its general coloration, 
reminds one of the u Aganais insularis 91 oi Boisduval. 

The genus Qogane is nearly allied to Chcerotnche y and con¬ 
tains, besides the above, Q. atrosquama of Walker and Q. 
glandulosa of Felder. 

Anaphe venata , n. sp. 

Wings cream-coloured : primaries with the veins, margins, 
and a central belt bright chocolate-coloured; secondaries with 
the apical fringe slightly brownish, bright chocolate dots at 
the ends of the veins: head, inner fringe of tegulae, and thorax 
red-brown, collar and outer border of tegulae cream-coloured; 
abdomen pale red-brown, the segments whitish in front; an¬ 
tennae black: under surface with the markings less distinct 
than above- Expanse of wings 2 inches 3 lines. 

Old Calabar. 

Beadilv distinguished from the described species by the 
single red-brown belt and the red-brown veins of the prima¬ 
ries. In A, reticulata , A. panda , and A. embrizia there are 
two belts and two longitudinal Btreaks (limiting the median 
interspaces), and the brown borders are much wider than in 
A . venata . 
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Dasychira ampliata , n. 8p. 

?. White: primaries finely speckled with smoky brown, 
and crossed by two irregular lunulated belts, the inner one 
edged with more numerous brown scales, thejouter one blackish 
internally and with a squamose greyish external border: an 
ill-defined submarginal greyish squamose belt followed by a 
slightly undulated black line; a slender grey marginal line: 
secondaries suffused with pale smoky brown, excepting upon 
the costal area: abdomen greyish; antenna? with reddish- 
brown pectinations. Under surface white, the wings, particu¬ 
larly the primaries, clouded with very pale greyish brown, the 
veins brownish. Expanse of wings 3 inches 7 lines. 

Ellongo, Madagascar. 

This species, in every thing but its antenna? and neuration, 
bears a remarkable resemblance to Lobeza aylone, H.-Sch., 
from Rio Janeiro ; the likeness is as great as m any recorded 
case of protective assimilation. 

The egg of I), ampliata is very large, subglobosc, smooth, 
the upper half being coloured with alternate concentric circles 
of olivaceous and whitish, the lower half snow-white. 

Spidia, n. gen. 

Allied to Drepana, neuration similar: primaries much 
broader, the outer margin deeply excavated below the apex 
and regularly convex from the sinus to the external angle, 
considerably less oblique; inner margin much longer: secon¬ 
daries with the outer margin almost straight, so that the anal 
angle is much more acute. Type 8. fmestrata. 

Spidia Jmestrata, n. sp. 

Coloration and aspect of Drepana scabiosa, excepting in 
size and form. Brownish grey, with a pearly lustre; wings 
divided into two areas by an oblique blackish stripe from the 
apex of the primaries to' the basal third of the abdominal 
margin of secondaries, the area beyond the stripe darker than 
the basicostal area: primaries with a hyaline white spot at 
the end of the cell, and four smaller hyaline spots half encir¬ 
cling it externally: secondaries with an abbreviated blackish 
stripe across the apical third of the abdominal area: body 
blackish. Under surface pale silvery greyish brown, speckled 
with black; hyaline spots as above. Expanse of wings 1 
inch 9 lines. 

Old Calabar. 
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- Copaxa discrepant , n. Bp. 

< i . Bright chrome-yellow, wings with a black spot enclosing 
a hyaline white centre at the termination of each discoidal cell; 
fringe red-brown : primaries sprinkled here and there, parti¬ 
cularly at the base, with rusty scales ; a very irregular red- 
brown stripe across the basal third; a second, less irregular 
central stripe, a third almost straight oblique discal stripe 
from apex to inner margin ; a submarginal series of more or 
Jess concave red-brown spots: secondaries crossed in the 
middle by a rather broad, straight, red-brown stripe, and on 
the disk by a zigzag line; a submarginal series of more or 
less hastate red-brown spots: body sprinkled with rusty 
scales. Under surface darker; the stripes, lines, and spots 
purplish; the ocelloid spots smaller; the whole surface ot the 
wings sprinkled move or less densely with ruBt-brown scales, 
most thickly upon the outer border and between the stripes 
of primaries, the stripe nearest to the base being obsolete. 
Expanse of wings 5 inches 11 lines. 

?. Olive-brown, sprinkled with yellow scales, most densely 
between the outer or discal stripe and the submarginal row of 
spots ; ocelli larger than in the male ; otherwise the characters 
are the same. Expanse of wings 5 inches 6 lines. 

Old Calabar. 


Ceuanciiia, n. gen. 

Nearly allied to Saturnia , but the antennas broadly and 
equally pectinated in both sexes, the wings hyaline, the radial 
vein oi primaries emitted in the male (but not in the female) 
from the fourth subcostal branch, with which it forms a fork 
starting from an apparently independent footstalk at the 
superior angle of the aiscoidal cell. Type C . apollina . 

Ceranchia apollina , n. sp. 

White j wings hyaline, with pale smoky-brown borders and 
dusky veins; an arched postmedian grey stripe: a black- 
zoned orange spot at the end of each discoidal cell, those of 
the primaries in the male very pale; primaries of tne female 
with an ill-defined dusky stripe across tnc coll to inner margin; 
antennae black; head, protliorax, and legs tawny. Expanse of 
wings 4 inches 6-9 lines. 

Betsileo country, Madagascar. 

It was only after examining four or five examples of this 
species that 1 was finally persuaded that the structural differ¬ 
ence in the veins of the primaries was a male character, whilst 
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the antennae of the sexes did not differ : the cocoon is reti¬ 
culate and silvery. 


Gonimbrasia, n, gen. 

Allied to Imbraaia , but the antenn® of th£ males pectinated 
to the apex, the outer margin of the primaries usually 
straighter, the outer margin of the secondaries obtusely sub- 
angulated, not caudate. Type U. mctitans. 

To this genus may also be referred Imbraaia rhodophila 
and I. alopia . 

Gonimbrasia ohseura , n. sp. 

Primaries dull reddish brown, ferruginous towards the base, 
clouded with fuliginous at and beyond the end of the cell, 
speckled with grey upon the external area; a dusky inter¬ 
rupted zigzag transverse streak, broadly bordered externally 
by a diffused pink belt, limiting the basal area, a nearly semi¬ 
circular hyaline white spot at the end of the cell j an oblique 
diffused dusky stripe, from costa to inner margin, immediately 
beyond the hyaline spot; a dark brown oblique discal stripe, 
parallel to the outer margin, bordered on both sides by pink 
stripes, the outer one irregularly sinuated, both diffused and 
expanded at the costa, so as to form a broad costal patch : 
secondaries olive-brown, becoming fuliginous towards the 
centre of the wing; abdominal border reddish • base rosy; 
two divergent white stripes from the abdominal border to the 
subcostal vein, the outer one obtusely subangulated and 
bounded externally by a narrow blackish stripe; a large cen¬ 
tral ocellus touching the outer stripe gravel-yellow, with semi¬ 
circular hyaline white centre, black iris, dull lake-red margin, 
and pink border; disk from the abdominal margin to the 
radial (or third subcostal) branch traversed by a pinky-white 
zigzag squamose stripe : body clay-coloured, becoming ferru¬ 
ginous towards the head, posterior border of thorax pink. 
Wings below altogether paler, broadly tinted with pink, the 
stripe nearest to the base of primaries obsolete, the stripe at 
the end of the cell very broaa and diffused ; two dusky discal 
stripes, beyond which is a broad zigzag pink stripe: secon¬ 
daries with an ill-defined dusky stripe beyond the black stripe; 
ocellus reduced to a hyaline spot with fulvous margin: zigzag 
discal stripe continued to tne first subcostal branch : body 
clay-coloured, uniform in tint. Expanse of wings 5 inches. 

Old Calabar. 

This genus is most nearly allied to Bunwa both in pattern 
and structure, but differs m its shorter antennse ana more 
angular secondaries. 



463 


* from Old Calobar and Madagascar . 

Atiacua perspicuusy n. gp. 

Size and general coloration of A . vacuna , the discal white 
belt similar m position and form ; but the area beyond this belt 
broadly sprinkled with snow-white scales; the ocelloid hyaline 

S atch of primaries as in A. mythxmna , and that of the secon- 
aries suDquadrate and very large; tlie outer border of prima¬ 
ries pale olive-brown, traversed internally by a deeply and 
regularly crinkled black line, with longitudinal black dashes 
internally between the sinuations, much as in A % atbarinus ; 
outer border of secondaries intermediate in colour and spotting 
between A. vacuna and A. mythimna ; basal white belts as in 
A. vacuna , but whiter and sharply defined; pectus white. 
Wings below differing from A. vacuna as upon the upper 
surface. Expanse of wings 5 inches 4 lines. 

Old Calabar. 

Stibolepis, n. gen* 

Aspect of Melanothrix *, but neuration of Sarmalia , except¬ 
ing that the discoidal cells are half as long again. Type S. 
ntvea . 

Stibolepu nivea , n. sp. 

6 . Snowy white; wings with black external borders tra¬ 
versed by a deeply dentate-sinuate white line; fringe alter¬ 
nately black and white: primaries with a series of black spots, 
interrupted on the median interspaces, close to the external 
border; costal border crossed by black dashes, the four nearest 
the base continued, as grey and ill-defined stripes, across the 
wing: secondaries with a subcostal black dasn close to the 
external border : head fulvous in front, black behind ; antennte 
dark brown; thorax with a longitudinal central black line; 
tegulee crossed by black humeral stripes; abdomen fulvous. 
Wings below white, the veins yellowish; a dentate-sinuate 
black outer border; fringe black, spotted with white : prima¬ 
ries with the base of costal border and the costal margin Mack: 
bwiy ochreous, abdomen with a series of black dots on each 
side. Expanse of wings 2 inches 11 lines. 

Old Calabar. 

This genus and the other two with which I hare compared 
it will come into the Bombycidae, in the neighbourhood of 
Jana* 

Zenzera crctacea } n. sp. 

cf* Intermediate in colouring and marking between Z. 

* Melanothrix pulchricolor is identical with Gnophoo? nymphalxaria 
of Walker. 



464 


Mr. A. G. Butler on new Lepidoptera . 

asp las and Z. capensts , but differing from both in that the 
primaries have a longitudinal black costal stripe beyond the 
cell, and a white streak followed by an oblong blacK spot on 
the intemo-median area : primaries with the costal two thirds 
chalky white, crossed by black striations, and with a black 
semicircular streak at outer margin, internal area broadly 
greyish brown : secondaries greyish brown, with dark grey 
reticulations; costal area white, a dusky-bordered convex 
sordid-white external patch: head yellow in front, deep grey 
behind; antenna* black ; collar black ; thorax brown, with 
snow-white tegulai; abdomen above white, crossed by grey 
belts, which become black at the sides. Under surface paler, 
altogether more uniform in colouring; the costal and intemo- 
median black dashes of primaries obsolete; pectus blackish. 
Expanse of wings 3 inches 2 lines. 

Ellongo, Madagascar. 

Achma sypnoide #, n. sp. 

Basal area laky brown, veins grey ; a basicostal black 
annulus with a black dash beneath it; central area occupied 
by a very broad irregular white band, unequally undulated 
internally and limitea by a black zigzag line externally; a 
very irregular olivaceous central marking, two black dots at 
the end of the cell; an angulated dentate-sinuate olivaceous 
line nearly parallel to the outer border of the central band, 
which is also broadly olivaceous; inferior half of external 
area sordid whitish, trasversed by brown-bordered white 
lunules; apical half purplish brown internally, rather narrowly 
and very irregularly pale brown externally; a sinuated black 
marginal line: secondaries pale greyish brown, with a broad, 
diffused, tapering, darker belt; outer border greyish, varied 
with white ; a sinuated black marginal line : body pale seri¬ 
ceous brown. Under surface whity brown, with a paler, 
almost white postmedian belt, limited internally by a grey, 
and externally by a blackish stripe ; disk dark smoky brown, 
outer border greyish with black marginal spots: secondaries 
with a dusky discocellular spot. Expanse of wings 2 inches 
7 lines. 

Old Calabar. 

Nearest to A* intercisa ) but altogether larger and different 
in colouring ; it has some resemblance to Sypna picta . 

Eumelea stellata , n. sp. 

Stramineous, wings mottled with ferruginous, with two ill- 
defined oblique central lines and a marginal line dark ferru¬ 
ginous; three unequal clear patches or spots beyond the 
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middle in a transverse series; apex and a patch upon the 
outer margin sparsely mottled with ferruginous; fringe strami¬ 
neous, spotted with brown at the ends of the veins; a slightly 
irregular discal series of brown-edged silvery spots; a blackish 
discocellular spot: secondaries with a clear, transversely 
elliptical patch just beyoitd the middle of the subcostal area: 
apex and some spots on the outer border sparsely speckled 
with ferruginous; fringe and silvery discal spots as in the 
primaries : body pale. Under surface of wings pale ochraceous, 
the mottling ill-defined, excepting upon the external third of 
the wings; pale patches as above; silvery spots obsolete; 
all the wings with blackish discocellular spots : body whitish. 
Expanse of wings 1 inch 11 lines. 

Old Calabar. 

E\ stellata comes nearest to E. ludoviwta (a common Ma¬ 
layan form), the pattern of the under surface being somewhat 
similar ; it, however, bears a greater resemblance, in the colour 
and pattern of the upper surface, to the little genus Stegania . 


Ophthalmodes squalida ) n. sp. 

Wings' pale greyish testaceous, clouded with pale olivaceous* 
and densely mottled with dark brown ; the usual discoidal spots 
outlined in brown ; a marginal series of black spots ; two very 
ill-defined, parallel, ainuated, discal brownish lines; fringe 
and the costa of primaries testaceous, spotted with black: 
body pale brown, mottled with darker brown. Wings below 
with the basal two thirds sordid white, mottled with grey; 
diacoidal spots dusky ; external third fuliginous brown : fringes 
as aboye: primaries with a dusky line beyond the ceil; costa 
yellowish, spotted with grey ; apex and a spot on external 
border white: secondaries with a white apical spot; body 
very pale greyish brown. Expanse of wings 2 inches 8 lines. 

Ola Calabar. 


LII .—Additions to the Crustacean Fauna of New Zealand . 
By T. W. Ktrk, Assistant, Colonial Museum, Wellington, 

Caprella lobata . 

A single specimen of this species dredged in Cook Strait in 
January 1878. 

Caprella nowe-zealandim , sp, nov. 

Oephalon furnished with a spinous tooth directed forwards# 
Ann. & Mag, N. Hist. Rer. 5. Voh ii. 31 
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First segment of peteion rather short, second long, third and 
following gradually decreasing. Superior antennae two fifths 
of the length of animal; flagellum with the infero-distal 
extremity of each articulus produced, but without cilia. Infe¬ 
rior antennae not so long as the peduncle of the superior by 
one joint. Second pair of gnathopoda articulating behind the 
centre of the second segment of tne pereion ; propodos ovate; 
palm armed with a prominent posterior tooth, and a smaller 
nut distinct anterior tooth (not lobe) ; dactylos very much 
curved. Three posterior pairs of pereiopoda have the anterior 
margins excavate, the part against which the closed dactylos 
impinges armed with a tooth. Length 1 inch. 

Hab. Cook Strait. 

This species approaches C . aeomelrica , Say, from which 
it differs, however, in the form of the Rpme on the cephalon* in 
the length of the antenna), and in the articulation and arming 
of the second pair of gnatnopoda. 

Squilla indefensa, sp. nov. 

Rostral plate semioval and pointed at its distal extremity. 
Carapace retracted in front, expanded and rounded behind, 
smooth, the antero-lateral angles rounded and slightly pro¬ 
duced forwards. Large prehensile limbs with terminal joint 
as long as the preceding one, and armed with nine spines 
(exclusive of the terminal one, which is very large). Abdo¬ 
men smooth; terminal segment with six marginal spines and 
three depressed longitudinal ridges, which terminate poste¬ 
riorly in spines. Length 2J inches. 

Iidb< Cnatham Islands and Kapiti. 

Porcellana rupicola , Stimpson. 

A single specimen obtained at Lyall Bay, Wellington* in 
May 1878. 

Xantho spina-tuber culatus, Lockington. 

A fine pair of this species was obtained at Forirua, near 
Wellington, by Mr. R. B. Qore, in January 1877. 

Ebalia tumefacta ) Mont. 

A complete female and the right anterior leg of another 
specimen were obtained by dredging in Cow Strait in 
January 1876. 

Elamena producta } sp. nov. 

Carapace fiat, broader than long; margin with two teeth, 
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or rather angles, which, however, vary much in size; rostrum 
very prominent. Anterior legs in male large, equal; hand 
ana wrist much swollen, fingers curved and armed with hairs 
along their inner margin ; in the female these legs are slight 
and their fingers almost straight. Ambulatory legs very flat; 
anterior margin of first joint produced so as to form a very 
prominent point, almost a spine; claws half the length of 
preceding joint. Whole animal destitute of hair, except on 
the fingers. First and second pairs of ambulatory legs very 
long, more than twice the length of the carapace. Breadth f 
inch, length f 
llab . Wellington. 


LIII .—Studies on Fossil Sponges .—II. Lithistidce . 

By Karl Alfred Zittel. 

fConcluded from p. 894.] 

Family 4. Tetraoladina. 

Aulocopium, Oswald, 1846. 

(Bchles. Gesellftck fur vaterl. Cultur, 1847, p. 68; F. Romer, Foss. 

Fauna von Sftdewitz, J 8(31, p. 2.) 

Sponge free (not attached), hemispherical, rarely globular 
or ton-shaped, with impressed central cavity; lower surface 
coated with a wrinkled dense siliceous membrane. From the 
lower extremity of the central cavity numerous water-canals 
radiate to the periphery; curved canals of larger diameter, 
parallel to the contour line, open into the stomachal cavity. 
Skeleton formed of smooth, irregular, quadriradiate elements, 
each rav branched root-like at the end. These are usually 
arranged in rows so that the ramified ends of two neigh¬ 
bouring rows meet in a plane parallel to the radial canals, 
greatly enhancing the radiate appearance seen in a transverse 
section of the sponge-body. 

The Aulocopia occur as chalcedonic pebbles in the North* 
German diluvium, especially on the island of Syit. The 
microscopic structure is then generally well preserved, and 
may be shown m thin slices. In other places/ as at Bade* 
Vita, the whole sponge is filled with calc spar, and the origi* 
nally siliceous skeleton converted into calc spar. The same 
unfavourable conditions prevail in specimens obtained in 
situ from the Silurian beds of Esthonia, sent by Prof. F, 
Schmidt of St. Petersburg. In those from Sadewitz the 

31* 
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upper part is sometimes calcified, and tlie lower, so far as 
the wrinkled membrane extends, converted into chalcedony. 
All the species arc Silurian:— 

1. Aulocopium aurantium , Osw., in F, Rfim. Sad. p. 4, 
Taf. ii. fig. 1 

2. Aulocopium diadema , Osw. ib. p. o, Taf. i. fig. 1 a~c. 

8. Aulocopium hemisphcericum , F. Rbm. ib. p. 6, Taf. ii. 

fig. 3. 

4. Aulocopium cej>a, F. Rom. ib. p. 7, Taf. ii. fig. 2. 

5. Aulocopium discus , F. Rttm. ib. p. 8, Taf. iii. fi^. 1. 

6. Aulocopium eylindraceum , F. Rom. ib. p. 9, Taf. iii. 

fig. 2. 

Phymatella, Zitt. 

Scyphia p. p., Rom., Mich., Court. 

Aphonia p. p,, Reuss. 

Eudea p. p,, CyUndrosjwngia p. p., Hippahmm p. p., Rom. 

l\)lythyra } Hypothyra, ?Physocalpia, Pom. 

Sponge simple, cylindrical, pyriform, flask-shaped or nodu¬ 
lar, sessile or long-stalked, with a deep central cavity reaching 
far towards the root, and near the base pad-like or nodular 
excrescences, separated by depressions, at which the wall is 
often broken through. Surface with numerous irregularly 
scattered circular or oval ostia of various sizes, from which 
simple radial canals pass into the wall. Similar horizontal 
canals commence near the surface, and open into the central 
cavity. Skeleton of regular quadriradiate corpuscles of con¬ 
siderable size, having the four main arms smooth and round, 
and their ends divided into several branches with short root¬ 
like processes. In well-preserved specimens the surface has 
a coat of elegant forked anchors ; and among the corpuscles 
there are numerous uniaxial pointed or blunt spicules of 
various sizes. 

Some species have a cylindrical stalk, 50-80 milliras* in 
length, on which there are no ostia, but which contains ver¬ 
tical tubes and has a quite different microstructure. To the 
naked eye the stalk appears composed of long somewhat 
curved fibres parallel to the long axis. Under the microscope 
these fibres are shown to be long, distorted, Lithistid corpus¬ 
cles, one ray being enlarged at the expense of the others, 
which are reduced to small lateral branches, which become 
weaker and weaker below. In the upper part of the stalk 
there are, between the fibres, small, indistinctly quadriradiate, 
strongly ramified, Lithistid corpuscles. All the species are 
from the Upper Cretaceous. 
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*1. Eudea intumescens , Rtfm. Spong. xi. 1, Cuvieri-P ltoer; 
Quenst. Petr, cxxxiii. 23-26. 

*2. Cylindrospongia heteromorjiha ib.viii. 11. Cuvieri - 
Plftner. 

3. Scyphia heteromorpha 9 Rom. Kr. ii. 3. Quadratic* 
chalk. 

*4. Phyniatella bullosa, Zitt., sp.n. Polymorphous, strongly 
thickened and furnished with nodular excrescences at the 
base, stalkless. Central cavity of various widths. Tolerably 
frequent in the Quadratns-ttidk of Biewende and in tire 
Mucroncitus- chalk of Ahlten. 

5. Spongites plicatus , Quenst. Petr, cxxxiv. 1, 2. Pl&ner, 
Oppeln. 

6. Spongites tuberosus , Quenst. ib. p. 388, cxxxiii. 18-20. 
Senonian. 

7. Hippalimm lobatus } Rdm. Spong. x. 1. Senonian, 

8. llnppalimus depressua , R5m. ib. X. 2. Senonian. 

*9. Siphonia elongata , Reuss, Kr. xxxiv. 1. Cenomanian. 

*10. ? Actinoapongia dichotwua y Rom. Spong. xix. 4. Cu- 
vieri- Plainer. 

11. Scyphia trilobata , Mich. Ic. xxviii. 2. Cenomanian. 

12. Scyphia attenuata , Court. Ep. v. 2. Senonian. 

13. Scyphia perforata , Court, ib. v. 3. Senonian. 

14. Scyphia conica , Court, ib. v. 7. Senonian. 

Also, perhaps, Scyphia echinata 9 ?nammillata 9 8phcerica } 
coronata 9 digitata 9 Court, ib. pi, vi. Senonian. 

Aulaxinia, Zitt. 

Siphonocccha p.p., Rom. 

Sponge from elongate-pyriform to cylindrical, stalked. 
Vertex with a very shallow broad depression, from which run 
strong furrows, passing down the sides of the sponge to the 
beginning of the stalk. Interspaces about equal m breadth to 
the furrows, with rows of round ostia, from which canals 
penetrate into the dense sponge-body. Root without ostia, 
generally simple. 

Body-skeleton like that of Phymatella . Forked anchors 
with long shafts and large bacillar spicules seem to indicate 
a special surface-layer. The root consists of very irregularly 
distorted auadriradiates, in which one arm is elongated and 
contains the axial canal $ towards the lower end of the stalk 
the surface is covered with very long fibres, having numerous 
short lateral branches (PL VIII. fig. 2). In these, also, the 
axial canal is shqrt and closed at both ends. 
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*1. Biphonocalia suli-ifera, Rttm. Spong. xi. 7. From the 
Upper Cretaceous of Linden, Ahlten, and Dolberg, near 
Hamm. 

Callopegma, Zitt. 

Cupulospongia p. p., auct. 

Sponge basin- or funnel-shaped, sessile or short-stalked, 
thick-walled ; outer surface with round pores; inner surface 
in the centre sometimes with larger oscula, from which verti¬ 
cal canals penetrate into the sponge. Skeleton coarsely 
meshed, loose, composed of large, rather regular quadn- 
radiates with smooth arms, the ends of which 4 are strongly 
branched (PL VIII. fig. 1) ; the short canals of the four arras 
meeting in the middle. Surface^ in well-preserved specimens, 
coated with forked anchors, their long shaft turned inwards. 
Also numerous bacillar spicules of different forms and sizes, 
and a few small anchors with recurved simple prongs. 

Two species from the Upper Cretaceous of North Germany 
and Belgium. 

1. Callopegma acaule , Zitt. Basin-shaped to hemispheri¬ 
cal, either free or attached by a short wart-like stalk. Very 
thick-walled; in the bottom of the depressed upper surface 
several large round oscula. Outer wall porous. Under 
surface with some tubercles. Ahlten, Linden, Ciply. 

2. Callopegma Schlonbaehi , Zitt. Basin- or funnel-shaped; 
central cavity very wide and deep; attached by a broad base, 
Mucronatus- chalk, Ahlten. 

Trachysycon, Zitt. 

JPiocoscyphia p. p., Roil . 

Sporocalpia p.p., Pomol. 

Sponge from ficoid to elongate-ovate, stalked, with a tubu¬ 
lar central cavity, on the wall of which are the ostia of the 
rather coarse radial canals. Surface with conical pointed 
warts, from the apices of which fine furrows radiate. Stalk 
and lower part of the sponge-body smooth, furnished only 
with pore-like ostia, sometimes coated with a wrinkled sili¬ 
ceous membrane. Corpuscles large, irregularly quadriradiate. 
The four thick arms short and smooth, divided at the ends 
into several knotty branchlets. 


1. Traehysycon ( Ploooncyphia ) murioatum, Rfim. Spong, 
p. 20, x. 9. From the Quadratus-ditXk of the Sutmerberg. 
Pomel refers to it under the name of Sporooalpta; but in thtt 

S inus arc united a true Hexactinellid ( Plooomiypkia nwrckdla , 
hm.) and the present Lithistid. 
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Siphonu, Park., 1822 *. 

Varteoidet, O uett. 

Siphonia p. p., Park, et auct. 

CJnoaniteti p. p., Mant. 

Hattirhoa . Lamx. 

Siphoneuaea and Poh/.nphmeudea t From. 

fhphonta, HalUrhoa , Angidiu p. p., Ptethamphoma , Polysiphonta, Ptero- 
calpia, YPhysocttipia, I’omel. 

Sponge ficoid, pyriform or pomiform, sometimes rendered 
lobular by constrictions, generally simple, with short or long 
stalk, rarely stalkless. Vertex with a deep central cavity, on 
the wall of which are the round ostia of efferent canals, usually 
arranged in longitudinal and transverse rows. These rather 
wide canals are curved parallel to the outer contour of the 
sponge, but become more and more upright towards the mid* 
die, and finally vertical, being continued into the stalk and 
root as bundles of tubes. The curved canals decrease in size 
outwards, and commence at the surface in several fine tuber¬ 
cles, which unite and then run to the cloaca. Numerous 
smaller afferent canals run obliquely from within outwards, 
cross the curved canals, and commence at the surface in 
depressed round ostia. 

okelcton formed of large, distinctly quadriradiate corpus¬ 
cles. The arms are smooth or slightly tubercular; their ends 
divide into two, three, or more branches with root-like pro¬ 
cesses. The corpuscles are usually arranged serially along 
the course of the canals; and their thickened and interlocked 
ends form regular radial bands f. Large bacillar spicules 
occur at the surface, in the canals, and in the skeleton j 
anchors with forked prongs are rare. 

Many species of this genus change their form as they 
increase in size. Young specimens are generally cylindrical 
and traversed by nearly vertical tubes. The changes are 
figured by Sowerby ((xeol. Trans, ser. 2, vol, v. pi. xr.) in 
Siphonia tulipa. 

Externally Stphonia very closely resembles Jerea . The 

* Mr. Hollas has published a paper in the Quart. Journ. Geol. Soc. 
vol. xxxiii. p. 790, in which he treats of the structure and affinities of the 
genu* Siphonia. The author remarks that he agrees with Mr. Hollas in 
all essentials, and that the latter has given fuller particulars on some 
points than will be found in the first section of the present memoir. 
Tie author separates Jerm from Siphoma , which Mr. Hollas has not 
done. 

t The microstructure of the root agrees generally with that of the rest 
of the skeleton, except in the species with long stalks, in which the anus 
of the corpuscles, or one of them, am much elongated. See also Hollas, 
foe, 
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sole distinction is the presence in Sivhonia of a depressed cen¬ 
tral cavity, into which the ostia or the curved main canals 
open; but when the central cavity is broad and shallow, the 
canals also become more upright, and forms are produced 
which immediately approach Jerea . The structure of the 
skeleton is the same in the two genera. 

This relationship of the two genera is reflected in the lite¬ 
rature of the subject. Parkinson’s diagnosis of Siphonia 
applies eaually well to both ; and among his species are two 
Jerece. Of the three original species of M ante IPs Ghoanites } 
two belong to the Hexactinellidas ; the third (C. Konigi) is a 
Siphoma. In 1 Medals of Creation ’ (2nd ed. pp. 230, 233), 
Mantell separates Choanites and Sivhonia , distinguishing the 
former by the absence of a stalk furnished with tubes. Bv 
most subsequent authors Choanites is dropped and united with 
Siphonia. Cunnington, indeed (Institut, 1849, xvii. p. 14), 
finds generic distinctions in the deep central cavity and a 
supposed spiral canal: but no such canal is to be seen in the 
figures of Mantell anci Dixon, or in specimens from England. 
Goldfuss, F. A. Homer, Reuss, D^Orbigny, &c. combine 
Very different sponges under Siphonia ; Courtiiler refers to it 
a great many true Jerece ; while Fromentel and Pomel place 
the two genera in different families, and divide each of them 
into several genera. Parkinson’s name is retained for these 
sponges, because it has been almost without exception em¬ 
ployed for the typical species (e. Siphonia piriformis , 
tulipa , ferny nuciformi$ } Ac); and these species would cer¬ 
tainly have been included by Parkinson under Siphonia, 
The genus is confined to the Cretaceous formation. The 
lobate forms may constitute a special subgenus ( Hallirhoa } 
Lamx.). 

A. CM* typical Siphonia} may be mentioned:— 

1. Siphonia piriformis } Goldf. vi. 7a; Mich. Ic. xxxiii. 1. 
Senonian. 

2. Siphonia tulipa, Zitt. *. Cenomanian, Blackdown. 
Siphonia piriformis , Sow. Geol. Trans, ser. 2, voL vi. pi. xv. a, 
Siphonia Websteri , Querist, (non Sow.), Petr, cxxxv. 15-10. 

# This species, which is very abundant in the Greensand of Blackdown 
and Halden, has received a new name. It is generally united with 
Siphonia piriformis, Goldf., but is distinguished by the sudden constric¬ 
tion of the pyriform head immediately above the very long slender stalk, 
by the coarse curved and radial canals, and by the microstructure of 
both the head and the stalk. Quenstedt has separated it from S. piri~ 
formis, but identified it, erroneously, with Jerea Websteri, Sow., of which 
Sollas has lately given a good description and figures. Siphonia Fittom, 
Mich., is more nearly allied to S. fnformis, Golaf., than to S, tulipa, 
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8. Siphonia Ocinitzi, Zitt. Cenomanian, 

Siphonia pyriformin, Gein. Elbth. i. p. 88, Taf. U, 10. fig, 4, 

4. Siphonia bovista , Gein. ib. x. 5 } 6. Cenomanian. 

5. Stphonta ficus , Goldf. lxv. 14. Senonian. 

6. Cnoanited Kcenigi ’ Mant. Geol. Susa. xvi. 19-21. Up¬ 
per Chalk. 

7. Siphcmia incrassata , Goldf. xxx. 5. Senonian. 

8. Stphonia nuciformis, Mich. Ic. xxxiii. 4. ? Cenoma¬ 

nian. 

9. Sivhonia multioculata . Mich. ib. xxxiii. 6. Turonian. 

10. Siphonia arbuscula, Mich. ib. xxxiii. 2. Turonian. 

11. Siphonia ficoidea, Mich. ib. xxix, 5. Cenomanian. 

12. Stphonta acaulia, Mich. ib. xxxviii. 2. Cenomanian. 

18. Stphonta ornata , Rom. Spong. x, 9. Quadratic 

chalk. 

14. Siphonia Morrisi, Mant. Med. ed. 2, p. 254. Upper 
Chalk. 

15. Siphonia Fittoni , Mich. Ic. xxix. 6. Senonian. 

Also numerous, mostly ill-characterized, forms described by 
Court iller, e. g. S. deetpiens , osculata , parasitica , sphcerica, 
curia, cylindrica, intermedia ? conica, rariosculata , &c., many 
probably identical with previously described species. 

B. Subgenus Ilallirhoa , Lamx. 

1. Hallirhoa costata , Lamx. Mich. Ic. xxxi. 3. Ceno¬ 
manian. 

2. Hallirhoa brevicostata, Mich. ib. xxxi. Cenomanian, 

3. Hallirhoa Tesaonis , M.ich. ib. xxxiv. 1. Cenomanian. 

Here also probably Scyphia alata and palmata , Court. 


JekeAj Lamx. 

(Expos. Mdth. p, 79.) 

Siphonia p. p., Jerea p. p., &uct. 

Manon p. p. ? Goldf. 

Rhy*o*pong\a } Jerea, CvptUtna, Siphonia p. p. ; Court. 

Polypotheciajo. p. f Bemett, MSch. 

Jerea p. p., Mhmspmgia (ithysosponyia), D’Orb. 

JereOf Folyjtrta p. p,, Mhisoapongia, Ith%zo8tde ) Rhizogonium , Pom. 

Sponge pyriform, globular^ reversed Hask-ahaped, conioal 
or cylindrical, simple, rarely iorming branched stocks, with a 
short or long stalk, and more or less thickened, sometimes 
dilated or branching base. Vertex truncate or with a depres¬ 
sion* always with a number of round apertures, the orifices of a 
bundle of vertical tubes which traverse the whole sponge 
to its base, either perpendicularly or more or less parallel to 



474 


M. K. A. Zittel on Fowl Lithistidm . 

the outer surface. Surface with numerous, unequal, scattered 
small ostia, from which canals run to the centre of the sponge. 
These ostia gradually disappear on the stalk. 

Skeleton composed of four-armed corpuscles of considerable 
size; the arms usually smooth near the point of union, but 
sometimes with blunt processes; their ends more or leas 
branched, sometimes even enlarged into interlocked balls. In 
some species the arms, or some of them, divide into two main 
branches. Isolated forked anchors and simple bacillar spicules 
occur. 

The genus was well characterized by Lamouroox in 1821. 
Goldfuss describes several species under the najmes of Jerea . 
Siphonia and Manon ; and Michelin also mixes Siphonia ana 
Jerea ; but D’Orbigny rather limits Lamouroux’s conception, 
and separates the forms with a dilated root under the name 
of Rhysospongia. Such roots had previously been referred by 
Michelin to Polypothecia . Fromentel separated the com¬ 
pound forms as PoJyjerea ; and Courtiller and Pomel divide 
Jerea into several genera. The former retains the name only 
for those with a truncate vertex ; those with a depression form 
the genus Cupulina. Many true Jerece are also referred bp 
him to Siphonia , and those with a large root to Rhysospongia 
IVOrb. As the supposed epitheca of Rhizmpongia lias no 
existence, that genus is superfluous, as also Rhizostele } Rhizo- 
gonium, and Rizogonima } Pom. Pomel divides the compound 
Jerece into several genera ; Polyjerm is retained for the forms 
with basal prolifioation, such as «/. empitosa and gregaria , 
Mich., 8, ternata , Reuse, &c.; Callojerea and Dichojerea are 
proposed for the branched forms, and, being founded solely 
upon external characters, include very heterogeneous elements. 

The genus Jerea first appears in the Cretaceous, and possibly 
extends into the Miocene, if some of Pomel’s species really 
belong to it. As typical species may be cited:— 

*1. Jerea pyrifbrmisy Lamx. Exp. p. 79, lxxviii. 3, Ceno¬ 
manian. 

Jereapyriformi* and tkmgata p. p., Mich. Ic, xxxvi. 8, and uxil 4. 

Jerea amygdaloidea, Giimb. Ostb. Grerusgeb. p. 771. 

2. Alcyonolithes stadensisy Blum. Spec. Arch. Tell. ii. 
figs. 5, 6. 

Siphoma ettentnis, Menke, Jfthrb. 1841, ii. fig. c . 

Siphonia Krautri, Hag. 

Jerea pyrifomiis and clonyata p/p., Mich. 1. c. 

Jerea pyriformie and wti'%cala i Court. Ep. xxadv. 2,8. 

8. Jerea Qumstedtiy Zitt., Quadrates- chalk, Linden, near 
Hanover. 

Siphonia ficus, (Juetiat. Petr, cxxxv, 20-28, 
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Allied e above are:— 

4. Biphonia prolifer a, clavata , acuta, polycephala, differ mis ,, 
coronate, acaulw, and Cupulina data, pociltum, latiosculata, 
glomerata, rhysospongioides, elongate, parallela, jicoidea, capi¬ 
tate, and acaulis, Court. Ep. xxix., xxx. 

5* Biphonia ternata , Reuse, Bdhm. Kr. xvii. 1, 8, Tura¬ 
nian. 

0. Jerea excavate, Mich. Ic. xxxiii. 3, xxxix. 2. 

Polypotheeia pictonica , Mich. ib. xxxvii. 1. 

Jerm tuber osa, Mich. ib. xxxix. 8. 

Mhysospongia ptclotuca, mttei'&formis, cyathifortnis, veslita, crass a, 
ehngata , lemnlolma, clavata , attmuata, truncate, costata, and diyi- 
tata, Court. Ep. i.-iv. 

7. Biphonia multiformis , Bronn, Leth. Geogn. xxvii. 20. 
•Peine. 


Makuinosponcha, D’Orb. 

(Prodr. ii. p, 187.) 

Akyonium, Lamx. 

Chmendopora p. p., Mich. 

Marginojerea, From. 

Harginosponyia , Placojerea , Pom. 

, Sponge cup- or funnel-shaped, stalked. Upper margin 
with numerous round apertures of tubular vertical canals, 
which traverse the whole wall and the stalk. Skeleton ? Only 
in the Cretaceous. 

1. Ahyonium infundibulum , Lamx. 1830 (teste D’Orb.). 

Chmendopora Parkinsoni Mich. Ic. xxxi. 1, Cenomanian. 

2. Marginospongia irregularis, D’Orb. Prodr. Et. 22. 
no. 1600. Senonian. 

V3. Jerea Desnoyersi , Mich. Ic. xxxix. 1. 

Nemjmbia, Pom. 

(Pal. d’Oran, p. 104.) 

Polystoma p. p., Court. 

Sponge clavate, stalked; vertex truncate or with a slight 
depression, covered with round ostia of vertical canals, which 
do not penetrate very deeply into the sponge-body. Sides 
with scattered depressions, into which open snort, tortuous or 
straight transverse canals. According to Courtiller the sponge 
is sometimes covered with a delicate siliceous skin. Skeleton 
as in Jerea* of which this is perhaps only a section. The genus 
is limited to the Upper Cretaceous. Courtiller (l o . pi. xv.) 
figures sevcarai forms, probably belonging to a single species, 
as constituting a section of his genus Polystoma. 
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Polyjekea, From., emend. Zitt 



Jerea, Mich. 

Siphonia p. p., Court. 

Jerea p. p., b’Orb. 

Polyjerea y Dichojerea p. p., Pom. (non Polyjerea y Bom.). 


Sponge compound, tufted or branched, rarely simple, the 
cylindrical or barrel-shaped individuals often united at their 
base, with rounded vertex, in which are several apertures of 
vertical canals, which traverse the whole sponge-body. The 
base and the whole, or a great part, of the sponge covered 
with a smooth siliceous epidermis, beneath which are the 
ostia of the small radial canals. Skeleton, as in Jerea , chiefly 
composed of large, smooth quadriradiates, with branched ends; 
and of very small, elegantly filigreed, indistinctly quadriradi-^ 
ate. siliceous corpuscles, which lie close together at the surface * 
ana form the skin. 

Increase takes place either by basal or by lateral budding, 
producing either bushy or arborescent forms. The distinction 
from Jerea consists in the small development of the radial 
canals and the presence of the epidermis. Nearly all Burner's 
species of Polyjerea belong to Jerea . Polyjerea is nearly 
allied to Thecosiphonia , in which, however, the epidermis 
is confined to the lower part, the individuals are larger, th& 
vertical canals are much more numerous and open into a 
depression, and the radial canals are much better developed. 

The typical species is very abundant in the Senonian near 
Evreux. 


1. Polyjerea ramifera, Zitt., distinguished from Jerea gre- 
garia ana ccespitosa by the more distinct separation and fur¬ 
cation of the branches. 

There also belong here:— 

2. Jerea arborescens , Mich. Ic. xlii. 2 a (non 2 b ), Seno¬ 
nian. 

3. Jerea gr eg aria, Mich. ib. xxxviii. 1. Senonian. 

4. Jerea ocespitosa , Mich. ib. lxi. 4. Senonian. 

Siphonia arborescens , Court. Ep. xxiv. 2. 


Astrocladia, Zitt. 

Siphonia p. p., Mich. 

Asterospongxa p. p., SteUispongia p. p., Bifcn. 

CaUqjerea p. p., Pom. 

Sponge cylindrical, or arborescent by dichotomous ramifi¬ 
cation. massive, with no central cavity. Surface with 4 
smooth (apparently dense) covering-layer, in which are distant 
oscula, which usually consist of some short fine tubes open- 
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ing into a wall common depression or elevation. Oscula often 
stellate in Ippearanee, owing to fine radial furrows on the sur¬ 
face of the true skeletal mass. Besides the oscula the surface 
under the covering layer is furnished with fine pores, the 
orifices of small radial canals. A few fine vertical tubes run 
through the whole sponge-body in the direction of its axis. 
Skeleton of small distinctly quadriradiate corpuscles with a 
short axial cross ; arms smooth, strongly ramified at the ends. 
The nearly dense covering layer is formed of very small, 
closely interlocked, strongly branched, irregular lithistid cor¬ 
puscles, and is easily scaled off. No special surface-spicules 
observed. 

♦1. Asterospongia Imvis , R<5m. Spongit. xix. 2. Cuvieri- 
Plfcner. 

*2. Asterospongia subramosa , Rom. ib. xix. 3. Quadratus - 
chalk. Sutmerberg, Ahlten. 

*3. Stellispongia verrucosa, Rom. ib. xvii. 5. Quadratus - 
chalk. 

4. Siphonia ramoea , Mich. Ic. xxviii. 5; Court. Ep. 
xxiv. 1. 

*5. Tremospongia clavata , Rtim. Spong. xiii. 13, Guvieri - 

Plttner. 


Thecohiphonia, Zitt. 

Lumnorea p. p., D'emospongia , F. A. Rom. 

Tremospongia, Gein. (non IT Orb.). 

Dieato$pheci<m p. p., Vytorm Pom. 

Poliyerea p. p., From. 

Sponge simple or compound, individuals large, elongate, 
top-shaped or cylindrical; vertex with a shallow depression, 
into which opens a bundle of vertical tubular canals. Of these 
canals the uppermost run nearly parallel with the periphery, 
causing radiating furrows on worn specimens; those in tne 
middle traverse the sponge nearly perpendicularly. There 
are also radial canals running obliquely inwards and down¬ 
wards, the round ostia of which are scattered over the surface, 
which is rough, with crooked furrows aud pits. Base simple 
or with root-Eke processes, coated, as well as a larger or smaller 
part of the sponge-body, with a dense siliceous covering layer. 
In compound stocks this epitheca unites all the individuals. 
Skeletal elements of considerable size, regularly four-armed ; 
the arms smooth, with ramified ends. Bacillar spicules scat¬ 
tered in the skeleton. 

This genus is nearly allied to Siphonia and Jerea } but is 
distinguished by its strongly developed covering layer, and 
its larger and move regular skeletal elements. Good figures 
are given by Quenstedt (Petr, cxxxiii. 8-11). 
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*1, Lymnorea nolilw, Rbm. Spong. xv. 1. Cut^^-Pl&ner. 

*2. Tremoapongia grandi* , Rom. ib. xv. 3. Cuvieri- 
Pltaer. 

3. Tremoapongia Klieni\ Gcin. Elbth, i. p. 28, pi. iv. fig. 3. 
Cenomanian. 

Calymmatina, Zitt. 

Gnemuhum p. p.. Scyphda p. p., Mich. 

Tw onia p. p., D’Orb. 

fPseudonphonia , Court. 

Sponge compound or simple. Individuals top-shaped, 
shortly cylindrical or nodular, usually united into stocks by 
basal amalgamation. Wall thick; vertex rounded, with 
a simple central cavity. Base often with processes, thick or 
narrowed into a stalk. The whole sponge clothed with a 
dense, smooth or wrinkled, siliceous skin, which, however, is 
usually rubbed off on the vertex and upper parts of the sides. 
These rubbed parts are roughened by irregular, short, longitu¬ 
dinal and transverse furrows, in the bottom of which are the 
ostia of simple radial canals, which become finer within. 
Similar canals run in the opposite direction from without 
towards the central cavity. Skeleton of two kinds of ele¬ 
ments :—1, rather large quadriradiate Lithistid corpuscles, 
with strongly branched ends, and gnarled or smooth arms; 
2, very small, gnarled irregular corpuscles, which lie in the 
interstices of the larger elements. At the surface these are 
very closely packed and form the covering layer. Sometimes 
the latter contains elegant forked anchors; and numerous 
bacillar spicules are scattered in the skeleton and canals. 

This genus is most nearly allied to TWwiio, Mich. The 
known species are all from the Upper Cretaceous of Ton* 
raine. 

1. Scyphia 8ulcataria ) var. inflata, Mich. Ic. xxviii. 4. 
Senonian. 

Cnemidium oraamm, Mich, ib. xxviii. 8, 

*2. Calymmatvm rimoaa ) Zitt. Senonian. 

Bcyphia dichotoma, Mich. ib. xxviii. 6 (non Benett). 

?3. Paeudoaiphonia tuberculata , Court. Ep. xxviii. 1, 2. 
Senonian. 

Tubonla, Mich. > 

(loon. Zooph, p. 125,1846.) 

Turonifungia, From. 

Mippmmm p. p,, Horn. 

luroma, Pom. 

Sponge very irregular, nodular or bicomeal, the base, the 
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lower half, or nearly the whole surface, with an apparently 
smooth covering layer as thick as thin paper. The parts not 
covered with this layer rough, sometimes traversed by radia¬ 
ting furrows issuing from one or more shallow depressions; at 
the vertex tubular vertical canals open into these furrows. 
Skeletal conmscles rather large, smooth, quadriradiate, united 
by short, thick, root-like ramifications, forming thickened 
nodes, in which the ends of four arms usually unite. Cor¬ 
puscles with a fine axial crosB. The covering layer consists 
of small, flat, indistinctly triradiate corpuscles, covered with 
processes, and very closely packed together, and of forked 
anchors, the three prongs ot which are long, widely forked 
and spread in a plane, so as usually to lie quite on the sur¬ 
face. Large bacillar spicules are scattered upon the parts not 
covered by this layer. All the species are from the Upper 
Cretaceous. 

1. Turonia variability Mich. Ic. xxxv. 1-8. Scnonian, 
Touraine, 

T. variahilis and sulcata , Court. 

2. Turonia constricta , Zitt., sp. n. Irregularly pyriform, 
with broad, almost horizontally truncate base, furnished 
With numerous blunt tubercles and depressions. Upper part 
elongated, bluntly conical, with irregular transverse constric¬ 
tions; in the vertex usually a shallow depression from 
which furrows originate, which run down the sides, and divide 
below into fine branches. The smooth covering layer gene¬ 
rally coats only the base. Abundant in the MucronatiuMftieXk 
of Ahlten. 

3* Turonia induta } Zitt. ? sp. n. Small, nodular or lobate, 
almost entirely coated with epidermis. Quadratus- chalk, 
linden. ^ / 

?4. Hijppalimus depressu$y Iiom. Spongit. x. 2. Scnonian. 

Theonella, Gray. 

(Proc. Zool. Soc. 1808, p. 666.) 

(Recent) Cup-shaped, thick-walled ; central cavity simple, 
base broad. Skeleton of small quadriradiates with strongly 
branched ends. Surface anchors with a short shaft and three 
forked, curved, horizontal prongs. 

1. Theonella JSwinkoeiy Gray. Formosa. 

2. Dactylooalyx fratti, Bow, P. Z. S. 1869, p. 89, pi. v. 
figs. 6-11. 

8. Theonella ferrugineay Hack. The skeletal corpuscles of 
this species have smooth branches. 



480 


M. K. A. Zittel on Fossil Lithistidce . 


Rhacodiscula, Zitt. 

CoralUstes n. p., Schmidt. 

P Dactylocaly cites, Cart. 

Clavate, nodular, cylindrical or cup-shaped. Skeleton 
formed of irregularly quadriradiate corpuscles, their arms 
much branched at the ends. Surface with short-stalked, 
lobate, siliceous disks. Recent and Cretaceous. 

1. Rhacodiscula asteroides , Cart. Ann. & Mag. Nat. Hist. 
1873, vol. xii. p. 441. 

CoraUistes polydiscus p. p., Schm. (non Bocage), Atl. 8p. iii. 8, 9. 

Florida. 

2. Rhacodisculoy sp. n. Philippines. See Cart. Ann. & 
Mag. Nat. Hist. 1876, xviii. p. 464. 

?3. Dactylocalycites Vicaryi , Cart. Ann. & Mag. Nat. Hist, 
1871, vol. vii. pi. vii. figs. 1, 2, 6. Cenomanian, Haldon. 

Discodermia, Bocage. 

(Journ. Sci. Lieb. 1800, no. 4, pi. xi. fig. 1.) 

Cup-shaped. Skeletal corpuscles quadriradiate, with much- 
ramified ends. Both surfaces covered with entire (or much- 
notched), very short-stalked, siliceous disks. Recent and 
Cretaceous. 

1. Discodermia polydiscus } Boe. 1. c\, and Bow. P. Z. S. 
1869, p. 96, pi. vi. figs. 10-14. Portugal, Cuba. Florida. 

?2. Dactylocalycites callodiscusj Cart. Ann. oc Mag. Nat. 
Hist. vol. vii. 1871, pi. ix. figs. 40-42. Cenomanian, Hal¬ 
don. 

?3. J9ac<yfoca^-tthnliche Scheiben, Zitt. Ccelopt. v. 32-35. 
Senonian, flaldem, Vordorf. 

Kamapsis, Bow. 

(P. Z. S. I860, p. 888, pi. xxv. figs. 2-5.) 

(Recent). Incrusting, thin, without oscula and pores. Ske¬ 
leton of smooth-armed quadriradiatcs, with the ends finely 
ramified and filierreed. In the corpuscles of the base the arm 
that is directed downwards is not ramified, but pointed. Sur¬ 
face covered with'much-notched or entire disks, granulated in 
the centre, and furnished with a short stalk. 

1. Kaliapsu cidaris, Bow. 1. c t Pacific. 

Rhagadinia, Zitt. 

Cupulospongia p. p., Efim. 

Sponge ear-shaped, flat, or basin-shaped, attached late- 
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rally by a short stalk. Wall thick; margin rounded off. 
Both surfaces with anastomosing furrows, which are either 
quite irregular or show an indistinct radial arrangement, 
sometimes forming indistinct stellate figures. From these 
furrows canals run straight or obliquely into the wall. The 
four arms of the skeletal corpuscles are divided each into two 
or more rather long warty branches, the ends of which are 
again repeatedly notched. Borne of the corpuscles are pretty 
uniformly tubercular; others have the arms near the centre 
smooth or with a few tubercles. On the surface there is a 
complete coat of smooth large and small corpuscles of peculiar 
structure. The larger have a spiniform shaft, from the 
thickened end of which issue three broad horizontal arms, 
divided into two, three, or more deeply cleft lobes; in the 
centre of each corpuscle is a quadriradiate axial cross. These 
lobate disks are bound together by a network of small, smooth¬ 
armed, irregular siliceous bodies. 

The only known species of this genus is described by 
Rdmer (Spong. p. 51, xvii. 8) as Cupulospongia rimosa. 
The numerous specimens from the Upper Cretaceous of Ahl- 
ten, however, will have to be divided into two or three species. 
Individual specimens attain a breadth of 130-150 mulims., 
with walls 90 millims. thick. 

Plinthosella, Zitt. 

fAoMUvm and Atnorphotpongia p. p., Rom. 

Sponge globular or irregularly nodular, free or attached by 
a short stalk, without a central cavity. Surface with irregu¬ 
larly distributed furrows and scattered apertures, connected 
with more or less deep curved canals. The whole sponge- 
body consists of a loose coarse texture of quadriradiate cor¬ 
puscles of considerable size. These corpuscles are covered 
with rounded gnarled warts; and the arras are but slightly, if 
at all, branched. Surface covered with a thick layer of im¬ 
bricated siliceous scaly plates of irregular form—roundish, 
polygonal or elongated, lobate or with Tong processes. Their 
suraoe is roughened. Only in the Ctetaceous. 

1. JPUnthoseUa squamosa, Zitt. 

?AaAilfam deforme, Rdm. Kr. p. 2. 

Globular bodies 5-25 millims. in diameter. Skeleton 
beneath the scaly layer traversed by furrows and furnished 
with rounded ostia. Quadrato *-chalk of Ahlten and Linden in 
Hanover. 

Am. <k Mag. N. Hist. Ser. 5. Vol. ii. 
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SPONOOD18CU8, Zitt. 

Turonia p. p., Court. 

Lithosia p. p., Com. 

Sponge disciform, lenticular, or hemispherical,with a rounded 
or rounaed-licxagonal periphery. Margin acute. One surface 
(rarely both) slightly convex, the other flat and covered with 
radiating ribs. Skeletal corpuscles large, quadriradiate, 
covered with roundish warts, the ends of the arms not 
branched, but only thickened, or at the utmost slightly 
forked. The ends are applied to each other; and thus is 
formed a wide-meshed skeleton in which the water can circu¬ 
late freely. No special canal-system. Isolated large bacillar 
spicules occur. Two species from the Upper Cretaceous:— 

1. Spongodiscus radiatus , Zitt. 

Turonia radiata } Court. Ep. xl. 9, 30. 

Disciform. Upper surface with radial ribs and furrows; 
under surface slightly convex, smooth. Frequent in flint 
nodules of Touraino and the neighbourhood of Kouen. Orig. 
ex. in the museum of Geneva. 

2. Turonia manimillata } Court, ib. xl. 7, 8. Touraine. 


LIV.— Deswiptions of two new Species of Land Shells from 
New Granada, By Edgar A. Smith, F.Z.S. 

Gyclotus corpulentus . 

Shell depressed, suborbicular, openly umbilicatecL dark 
olive-brown, lighter or less olive on the upper whorls, and 
lighter also on the lower surface of the last wnorl than on the 
upper part. Apex generally rather eroded, reddish. Whorls 
five, very convex, rapidly enlarging, rather coarsely and ob- 
liquely striated with the lines of growth; last whorl large 
and ventricose, almost free from the penultimate at the aper¬ 
ture. Suture rather deepj distinctly channelled in front. 
Aperture very large, subcircular, livid bluish* Peristome 
simple, pale within at the margin: columellar side a little ex¬ 
panded towards the umbilicus, whitish, joined to the upper 
or outer margin by a callosity, which is generally broken irre¬ 
gularly at the edge, and obliquely nearly rectilinear or but 
little curved. Operculum almost flat, with only a slight de¬ 
pression in the centre, white, thickish, consisting of seven 
whorls, exclusive of the dark nucleus. Greatest breadth 35 
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millims.f least breadth 25, height 19; aperture 18 miHims, 
wide at its greatest diameter. 

Hab. San Sebastian, New Granada (F. A . Simons )• 

This species is remarkable for the swollen character of the 
last volution. Besides the dark olive-brown general colour 
of the shell, on close inspection numerous narrow dark spiral 
lines may be observed encircling the last whorl. This is 
white beneath the epidermis, as may be seen on the front part, 
where a small spot is generally denuded from having been 
trailed along the ground by the animal. The types of this 
and the following species are in the British Museum. 

Helicina Colombia *. 

Shell trochoid, acutely keeled at the middle of the last 
whorl, yellow, banded with clouded purplish pink round the 
lower part of the upper whorls and above and below the cari- 
nation; the band or zone below the keel narrower than the 
upper one. Whorls 5£-6, but very little convex, rather 
coarsely spirally striated, obliquely marked with very faint 
wavy lines of growth, and most minutely striated or scratched 
obliquely in an opposite direction ; last whorl beneath the 
carina a trifle convex. Aperture subtriangular, displaying the 
colours of the exterior. Lip lemon-yellow, shortly expanded 
and reflexed, especially at the basal margin and towards the 
columellar region, where it is reflected so as to almost touch 
the whorl: columella short, arcuate, whitish; columellar 
callus broadly spread, whitish, extending to the upper termi¬ 
nation of the peristome. Height 8£ millims., greatest breadth 
134, least diameter 11£; aperture 5 millims. long, 6 wide 
from the carina to the columella. 

Hab . San Sebastian, New Granada (F. A. Simons), 

The central keel is whitish and falls just above the upper 
extremity of the outer lip, and consequently, as the last whorl 
does not descend, runs just above ana parallel with the suture 
and is distinctly visible some distance up the spire. The form 
of this pretty species, of which only a single specimen waa 
collected, is somewhat peculiar, the spire being rather 
elevated in proportion to the portion of the shell below the 
keel. Besides the very faint and most minute wavy lines of 
growth above referred to, which are only visible under a 
powerful lens, there are others quite observable by the naked 
eye. Although I have described the last whorl as orna¬ 
mented with two purplish-pink bands, it might equally well 
be said to have but a single broadish zone subdivided by the 
. acute central carina, which is whitish. 
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LV.— On the Willemoesia Group of Crustacea* 

By C. Spence Bate, F.R.S. 

Mr paper on these Crustacea in the October number of 
the ‘Annals’ was never intended to be exhaustive of the 
subject; but I certainly think that it was sufficiently clear to 
have precluded questions and criticisms that without difficulty 
might have been settled by one who lias the advantage of 
being in possession of specimens of the group. 

The Rev. A. M. Norman says (‘Annals,’ November, p. 382), 
u I do not see my way at present to acquiescing in his conclu¬ 
sions, and therefore venture to ask him to give us further in¬ 
formation.” 

His first question i% u Are his genera Pentacheles and 
Willemoesia any thing more than the other sex of Poly- 
cheles ?” 

Having just given a paper to prove that they are dis¬ 
tinct and not one and the same species, I beg to* repeat that 
Pentacheles and Willemoesia are not the other sex of Poly- 
cheles , and to refer him to my paper for details. 

The next question is. u Has not my friend mistaken sexual 
for generic characters ? ” to which I reply, most certainly not. 
Then he asks, u Has he male and female of any Polycheles 

or any Pentacheles?'" in reply to which I wish to add the 

following list:— 

Willemoesia leptodactyla , male and female. 

Pentacheles Icevis . . female. 

- Suhmi .... male. 

- obscurus . . . female. 

- auriculatus . . female. 

•- gracilis . . . female. 

-r - ~ ~ enthrix . . . female. 

Polycheles baccatus. . male and female. 

--j HeUeri . . . male and female. 

- crucifer , . . male. 

It will thus be seen that I have males and females of each 
genus. 

I would, however, add that for some time I waa hesitating 
where several species of Pentacheles should be placed, as there 
is a regular gradation from the imperfect to the perfect chelate 
character of the fifth pereiopod; but as I found Polychehs 1 
both male and female, with the simple non-chelate root, at 
present it appears to me that there is no arrangement so 
constant as tnat which I propose. 

The next question the Rev. A. M. Norman asks is. “ If so, 
will he let us know how these sexes are distinguishea ?” 
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When I read this I began to think that my reverend friend 
was poking fan at me. Does he really mean to insinuate that 
he thought I was not acquainted with what every fish-wife 
knows—the features distinctive between a male and female 
erustacean ? Reading a little further, I find that the Rev. 
A. M. Norman had before him two specimens dredged during 
the * Porcupine ’ expedition in 1870 (eight years ago), off 
the Spanish coast, which, he says, he considers to be u male 
and female of Polycheles typhlops } Heller; but the one is, ac¬ 
cording to Bate, a member of another genus ( Pentacheles) 
differing from Polycheles in having the last pereiopods chelate, 
a deeper notch on each side of the front of the carapace, ana 
slight diversity in the lateral and dorsal spiny adornments of 
the carapace. These are the only two specimens I have seen; 
my conclusion that their difference is sexual may be wrong. 
Can Mr. Bate prove it to be so?”* I have little doubt that 
I can and will, if he will intrust me with the specimens. 

But why has not the Rev. A. M. Norman determined for 
himself their sexual relation to each other (he has, it appears, 
already had them eight years in his possession) ? or is he 
really in earnest when he says, u Will he let us know how 
these sexes are distinguished?” Is this the reason why the 
Rev. A. M. Norman only considers them male and female, 
and yet criticizes the classification of others, while, in a note, 
he takes credit for having paired the British Hyperice and 
Lestrigoni ? May I ask if he has done this also without obser¬ 
vation of the sexual features ? If so, all his arrangements can 
only be a more or less successful set of guesses. 

As the Willemoesia group consists of animals that have not 

r erally been met with, I would merely remark (and this may 
of some assistance to the Rev. A. M. Norman in deter¬ 
mining the relation that his two specimens bear to one another) 
that the organs of generation are generally very conspicuous, 
and situated as they universally are in macrurous Crustacea; 
but there is one feature that accompanies each sex that may 
be depended upon and be of material assistance in broken or 
injured specimens. 

The first pair of pleopoda in the female has a tolerably long 
baaal joint, with the terminal hr&nch single and reduced to a 
feeble condition: while in the male the basal joint is short, 
and the terminal one long, stiff, and, shaped somewhat like a 
marrow-spoon, it lies with the concave surface next the 
pereion, and is evidently adapted, and I have no doubt is used, 
for the purpose of supporting the membranous penis during 


The italics are the ltev. A. M. Norman’s. 
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the period of coition, and that it assists by compressing the 
male organ against tne vulva of the female. I am inclined 
to think, from the variation of this organ in other families, that 
there may be a tendency to vary in size the nearer or the 
more distant may be the rutting-season. It varies somewhat 
in form with the species. 



Wifdemoesia leptodactyla. C, posterior extremity of carapace; o, fifth 
peroiopod, with the orifice of the male organ in the basal joint; 
Pi first pleopod. 


The second set of questions that the Rev. A. M. Norman 
proposes relate to the eyes. 11 Eves,” he says, “are things to 
see with.” True; but ne must admit that they are not always 
available for this purpose. Then the Rev. A. M. Norman 
says, u Has Polychelcs such organs?” Most decidedly it has; 
and I gave a distinct figure of one in the October number of 
the * Annals,’ But why did not the Rev. A. M. Norman 
examine the specimens in his possession ? he would not then 
have had to write, “ it were to be wished that Mr. Bate 
had lettered the figures of the plate to have made them more 
clear.” Had I thought there would have been any difficulty 
in understanding them 1 would; but I felt that I was writing 
for advanced carcinologists, and therefore thought that the 
references would be unnecessary *. 

Most certainly the eye 1 described is not on " the base of the 
peduncle of the inner antennee,” which, from its situation, can¬ 
not be the homologue of the true eye. That which I describe 
as being the eye is homologically the same as that found in 
A*tacu8 } Oancer } &c. 

11 I me that, in the plate alluded to, fig. 1° has no reference; it i* the 
fifth pereiopod of Pent ache It* graciti*, 
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There was no u round black spot ” on the base of the pe¬ 
duncle of the inner antennee in any of the specimens that came 
within my observation; but there is a depression that mar 
correspond with it. and is probably that which Heller noticed, 
but it is caused by the olfactory tubercle of the second or 
outer antemn® being impacted strongly against the inner. In 
the basal joint of the inner antenna? 1 have dissected out an 
osseous auditory apparatus, which is sufficient itself to deter¬ 
mine that this same position cannot be occupied by an organ 
of sight. 

Txie third set of questions evidently shows that my paper 
was read for the sake of criticism. I never said or thought 
that Polycheles was related in any way to Alpheus . I 
merely paralleled the development of the eyes in the two 
genera and the probable similitude of adult existence; and 
the Rev. A. M. Norman further adds, with a note of ad¬ 
miration to give it the more weight, u that the embryos 
of both have 1 large and distinctly pedunculated eyes,’ a cha¬ 
racter which, I take it, is not very rare among the embryos of 
the Macrurous Crustacea!” My remarks were in relation to 
adult forms with u depauperized organs of vision and there¬ 
fore the Rev. A. M. Norman’s remarks do not bear on the 
subject unless he knows the embryonic form of Astacus ? za~ 
leucus (Willemoes-Suhm), Nephropm Stewarti (Wood-Mason), 
and the blind prawns of the North-American caverns. 

With regard to the fourth set of questions, which relate to 
Eryon } I offer no opinion, but hope to be able ? at no very dis¬ 
tant date, to avail myself of the best opportunities at my com¬ 
mand ; in the meantime 1 cannot help remarking that all the 
notes on which the Rev. A. M. Norman lays so much stress are 
but negative in character. 

However, I am much obliged for having my attention di¬ 
rected to points which I hope will enable the Rev. A. M. 
Norman to determine the sexual character of his own specimens 
of this group ; and I can only add that I should have done it 
with more pleasure had the Rev. A. M. Norman’s paper been 
written less in the style of a categorical examination. 

Lestrioonus. 

With regard to the notes relating to Lestrigonua the rev* 
gentleman has gone out of his way, and shows the character of 
his criticisms. He says, " There is another case, however, in 
which Mr. Bate persists against proof in maintaining a genus 

founded on mere sexual characters.; but all other car- 

oinologists axe, I believe,agreed that Lestriqonua is simply the 
male of Hyperia ; and I have myself paired the British species.” 
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If the Rev. A. M. Norman will turn to the * Catalogue of Am- 
phipoda’ as far back as 1862, as well as to the ‘History of 
the British Sessile-eyed Crustacea/ he will find that the rela¬ 
tionship of Lestrigonus to Hyperia is distinctly mentioned; 
and in the latter appears the following passage:— 

11 In the same work (* Catalogue of Amphipoda ’) Mr. 6. 
Bate has also suggested that the species of the present genus 
are but females of those of Lestrigonus . He arrived at this 
conclusion after examining a considerable number of species 
of both genera, finding it difficult, if not impossible, to assert 
(with reference to the structure of the antennae) where one 

f enus commences and the other ends. Recently, through the 
indness of Mr. Edward, of Banff, we have had the opportu¬ 
nity of examining many fresh specimens both of Lestrigonus 
and Hyperia from the same locality; and we found that all the 
adult Hyperice of which the sex could be detected were fe¬ 
males, but that none of the Lestrigoni were of that sex.” 

I feel somewhat ashamed to quote so long a passage out of 
that work for the purpose of replying to sucli small criticism, 
and to show that the Rev. A. M. Norman had no right to say 
that 1 11 persist against proof,” when he must have known 
that he himself took the inspiration of which he boasts from 
the writings of others, even if he lias himself u paired the 
British species described by Bate and Westwood.” See Brit.- 
Assoc. Report, 1868, p. 286, for the way lie has done this. 

u Hyperia galba (Montagu), Bate & Westw* Brit. Sessile¬ 
eyed Crust, vol. ii. p. 12, the female, ^Lestrigonus Kinahani , 
Bate & Westw. /. c. p. 8, the male, =»? Lestrigonus exulans , 
L c. p. 5, the young mal t,**? Hyperia medusarum , Bate, Cat. 
Amph. Crust. Brit. Mua. p. 295, pi. xlix. fig. 1, the young 
female (but not Metcecus medu8arum f Krdyer). In Aurelia, 
open sea. twenty-five miles N. by W. of Unst. 

u I believe that the above four so-called species are the diffe¬ 
rent sexes and periods of growth of one. The specific points will 
be found in the structure of the gnathopods (as accurately de¬ 
scribed by Bate & Westw. under Lestriaonus exulans) and of 
the uropods, which have the rami of all three pairs wide in 
the middle, but narrowed at the base and mucronate at the 
terminations; the inner margins of the rami of the first pair, 
and the inner margin of the outer ramus, and both margins 
of the inner ramus of the last two pairs are elegantly ser¬ 
rated.” 

To Lestrigonus exulans and Hyperia medusarum he prefixes 
a ?, to show that he felt doubtful of his facts; and in writing 
he says, “ 1 believe that the above four so-called species are the 
different sexes and periods of growth of one.” I therefore 
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maintain that, whether they be all of one species or not, 
the Rev, A. M. Norman has done nothing to prove they are 
or are not sexually distinct. It is, however, too small a subject 
to pursue further. I feel assured, as was stated in the 1 His- 
toiy of the British Sessile-eyed Crustacea/ that the Lestrigoni 
are the males of Hyperiw ; but I also think that it is desirable 
not to sink the name of the male until a new work of reference 
takes the place of those at present in use, wherein it is known 
as Lestrigonus *. 

The specimen from which I described Diastylis bimargina- 
tus was a very poor one, and much broken before it reached 
me; but certainly it is not Diastylis spinoea of Norman, or his 
name and description are singularly infelicitous. 


BIBLIOGRAPHICAL NOTICES. 

The Geology of Sussex; or the Geology and Fossils of the Tertiary 
and Cretaceous Formations of Sussex. By the late Frederick 
Dixon, Esq., F.G.S. New Edition. Revised and augmented by 
Professor T. Rupert Jones, F.R.8., F.G.S. 4to. Pp. xxiv and 
4#9. With a Geological Map, 64 plates, and numerous woodcuts. 
W. J. Smith: Brighton, 1878, 

The first edition of this splendid work, so well known to geologists, 
was published in 1850, when Mr. Dixon’s posthumous writings 
were completed and supplemented by his friends Professors Owen, 
Bell, and Forbes, Messrs. Bowerby, Lonsdale, and others, and edited 
by Owen himself. The illustrations and descriptions of the Ter¬ 
tiary and Cretaceous fossils then supplied to geologists rendered 
this a classic English work. Since Mr. Dixon’s decease further 
researohes among the highly fossiliferous strata of Braeklesham and 
the neighbouring districts have enabled Prestwich, Edwards, Fisher, 
and others to compare and classify this portion of the Eocene for¬ 
mations, with great exaotitude, one with another and with similar 
strata in France and elsewhere. So also with regard to more 
recent deposits along the Sussex sea-board, R. Godwin-Austen, J. 
Prestwich, and A. Bell have elucidated, far more clearly than pre¬ 
viously, the extent, relations, and age of the “ old raised beach,” 
the " boulder-bed,” the “ mud-deposit,'’ and other now well-known 
Post-tertiary formations, which had already received much atten¬ 
tion from Man tell, Lyell, Dixon, and earlier observers. 

* When I wrote to the 4 Annals ’ I was under the impression that Les~ 
trig onus had priority of date to Mypsria ; but I find that the latter is one 
year in advance. Hence I wrote as I did, rather than Hyperia (Lestrigo- 
nus) spinidorsaUs. I thank the Rev. A. M. Norman for giving me the 
opportunity of correcting it. 
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With regard to the Chalk itself, the groundwork of the Oouatry, 
more definite and trustworthy views as to its origin, extent, and 
subdivisions have been added to the shrewd but somewhat vague 
notions of earlier geologists, by a host of English and continental 
naturalists, within the last twenty years; and the Chalk fossils, 
so well depicted in the tine plates of Dixon’s and MantelFs works 
on Sussex, have boen more definitely determined, in very many 
instances, by later palaeontologists at homo and abroad. 

By invoking the aid of his colleagues, oollaWateurs, and friends, 
geological and paleontological, in the reproduction of notes and 
memoirs, published in various periodicals, elucidative of some of the 
matters within the range of Dixons great work, in the rovision and 
correction of determinations of the manifold fossil forms treated of, 
and, lastly, in the contribution of descriptions of newly observed 
organic remains, the Editor of the present volume has rearranged 
and, indeed, reconstructed this now comprehensive “Geology of 
Sussex.’’ To enumerate those who have so willingly and ener¬ 
getically cooperated with Prof. Rupert Jones in thuB restoring, as it 
were, a noble literary and scientific monument to the lato Eredcrick 
Dixon, one of the best geologists of Sussex, would be to mention a 
very large proportion of both the veteran and the rising geologists 
of the day. Antiquaries, too, of such high standing as C. Roach 
Smith and John Evuns, with others, havo given assistance in 
revising notes on those interesting antiquities of Sussex which 
Dixon described, con amove , in his work ; and one of the younger 
archaeologists (Mr, E. H. Willett) has given valuable contributions 
on like matters. 

The 1st, 2nd, 3rd, 6th, and 8th chapters of the book, treating of 
the Post-tertiary, Tertiary, Cretaceous, and Wealden formations, are 
new—either written by the Editor, or composed of important papers, 
reprinted or contributed for the occasion, on the geology of Sussex 
localities. Chapters 4, 5, and 7 havo been revised throughout 
aud much augmented with similar matter. 

In Part II. the description of tho fossils has been carefully 
revised throughout. The Plant-remains of Sussex, both Tertiary 
and Cretaceous, have been described most satisfactorily, in compre¬ 
hensive memoirs, by Mr. Carruthers. Tho Ventriculites have been 
clearly demonstrated by Mr. W. J. Hollas. The Foraminifera have 
been treated anew by Mr. H. B. Brady and the Editor; and tho 
latter adds a list of those of the English Chalk and Chalk-marl. 
The Crustacea have been revised and added to by Dr. H. Woodward, 
with the concurrence of Prof. Bell, F.R.8. »ir P< Grey-Egerton 
and Mr. E. T. Newton have fully revised the fossil Fishes ; and the 
latter has supplied a perfect list of those of the English Chalk. 
The descriptions and notes on the numerous and interesting fossil 
Reptiles, having received Prof. Owen’s best attention, are, again, 
brought up to the requirements of the day. 

Home points of special interest to the people of Sussex, and dwelt 
on more or less particularly in this volume, are :—1, the physical 



Mbliographioal Notices. 491 

geography of this county and the neighbouring counties/as being 
distinctly referable to the geological structure; 2, the investiga¬ 
tions into the nature and history of the formations constituting the 
promontory of Belsey ; 3, the origin and range of the old beaoh and 
sea-line, now elevated many feet above high tide; 4, the ancient 
British gold coinage; 5, the hill-forts, especially Cisbury and its 
prehistoric manufactory of flint instruments ; 6, the discovery of a 
paleolithic flint weapon in the " coomb-rock” near Brighton $ 
7, the Tertiary beds of Newhaven and of the Brighton neighbour¬ 
hood ; 8, the scries of strata rocognized iri the deep well at the 
Warren Farm, so boldly conoeivod by Mr. Willett, porseveringly 
continued and successfully finishod; 9, the structure of the Weal- 
den area, the succession and nature of its strata, the origin and 
formation of its wondorfully symmetrical river-valleys; 10, the 
history and results of the undertaking known as the Subwealden 
Exploration, suggested by Mr. H. Willett for the determination of 
the deep-seated geological structure of the south-east of England, 
well told by Mr. Toploy arid illustrated by admirable sections; 
11, the explanation of several well-known features at Eastbourne, 
Pevensey, Bexhill, and Hastings; and, 12, tho valuable record 
(communicated by Mr. T. ltass) of the changes that have brought 
about the silting-up of the ancient harbour of Hastings. The 
Editor’s explanation of the origin of flint nodules, as due to the 
pseudomorphosis of chalk by silica, and his insisting on tho theory 
that the Wealden valleys are due to nearly symmetrical fissures and 
other disturbances of tho strata—a theory that found favour with 
Martin and Hopkins, was contemned by others, and again supported 
by later observers (Barrois, &o.)—are also new to the work. 

A judioious selection from the handsome plates published years 
ago in Man toll’s ‘Fossils of tho South Downs/ and a careful expla¬ 
nation of tho figures, form a portion of this handsome and well 
illustrated volume. With these figures of the most important 
typical Cretaceous fossils of Sussex, added to thoso given in tho 
other twenty-four plates of Chalk fossils originally drawn for Mr. 
Dixon, the student has a comprehensive repertory of the organic 
remains of the Bouth-English Chalk aud associated beds. Fifteen 
plates of Tertiary fossils from Bracklesham (Bagshot series) and 
Bognor (London Clay), numerous woodcuts, some whole pages of 
sections, a vignette etching of the old Block-house at Brighton, and 
a beautiful map of the South-east of England, with Sussex geologi¬ 
cally coloured, adorn this elegantly printed work. A carefully con¬ 
structed index and abundant cross-references enable the reader to 
follow any subject throughout the several chapters, geographical, 
geological, or palaeontological, in whioh its notice or fuller treat¬ 
ment may occur, The multitudinous species of organic remains 
enumerated in the book can be readily studied by referring to the 
numerous lists of specific names, and their authorities ; and amongst 
these catalogues, (1) those of the shells from the M Mud-deposit 99 
of Selsey, (2) those of the shells from Bracklesham and from Bognor, 
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(3) that of the Chalk Foraminifera, and (4) that of the Fishes of the 
Chalk are especially noticeable. 

Having thus indicated the chief features of the new edition of 
Dixon's 4 Geology of Sussex,' we are sure that it will command the 
attention it so well deserves, and that the people of Sussex will be 
proud of so good a work, written and published amongst themselves. 
And though brought out for the honour of Brighton and the 
bounty (we are assured in the Preface) without expectation of ade- 
quate remuneration, by the liberal and patriotic publisher, we trust 
that educated men of all stages of society, not only in Sussex, but 
of England throughout, will support so praiseworthy an under¬ 
taking. Nor are we without expectation that, not only British, 
but Contiuental, Colonial, and American geologists will fully appre¬ 
ciate and, if possible, possess themselves of so useful and well- 
illustrated an epitome of the Cretaceous and Tertiary Geology of 
the South-east of England. 

A Catalogue of Australian Fossils (including Tasmania and the Island 

of Timor) stratigraphically and zoological!g arranged. By Robert 

Etherjdor, Jun., F.G.S. &c. Edited for the Syndics of the 

University Press. 8vo. Pp. x and 232. Cambridge, 1878. 

Thk production of this model Cataloguo of Fossils is highly credit¬ 
able to the author and to the Syndics of the Cambridge Proas. It is 
a work of love by a conscientious and enthusiastic geologist, and a 
very useful and elaborate volume printed liberally by the University 
at considerable oxpense. 

Australia, with its vast continental area, vies with the longer- 
known continents in geological interest, and, like other lands, can 
be fully adapted to the requirements of civilization only by a proper 
knowledge of its-geological structure on the part of its occupiers. 
How much has been done to acquire aud impart this valuable 
knowledge by the zeal, energy, and self-sacrificing labours of ex¬ 
plorers, surveyors, and amateurs in the Australian Colonies is dear 
to the reader of the Preface, and the student of the Text, Appendix, 
and Bibliographio List, in Mr. Etheridge’s oategorical epitome of 
Australian and Tasmanian palaeontology. We have in this well- 
arranged book a full list of the fossil organic remains hitherto dis¬ 
covered in these regions, arranged zoologically under the several 
great stratal series. Thus:—1. 44 Lower Paleozoic, Silurian” (24 
pages); 2. 44 Middle and Upper Palaeozoic, Devonian and Carbo¬ 
niferous 99 (03 pages) ; 3. 44 Mesozoic " (24 pages) ; 4 . 44 Tertiary ” 
(53 pages); 5. 44 Post-tertiary ” (20 pages); 0. “Interim sedisf 
those 44 species to which either no definite geological horizon, locality', 
or systematic position can be assigned ” (2 pages); and 7 (in an 
appendix of 6 pages). Those species and references published or met 
with whilst the sheets were in press. A closely-printed list of books 
and papers consulted by the author fills 22 pages; and a carefel 
index of the genera (6 pages) completes this excellent Catalogue. 

Not only does this book, as a list of genera and species, meet the 
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requirements of the geologist collecting, arranging) and tabulating 
the fossils he obtains, but the perfect and masterly manner in which 
the authorities and references are enumerated with each genus and 
species, not carelessly or ecrimpingly, but liberally as to titles, 
pages, and figures (rivalling H. G. Bronn’s splendid * Index Pahecm- 
tologicus,* and Morris’s ‘ Catalogue of British Fossils ’), is evident 
on every page, and gives a particular value to this laborious com¬ 
pilation. The natural orders and families are carefully mentioned f 
and the best figures and descriptions, too, are specially indicated; 
and there are extremely few references which the author has not 
himself consulted. 

The cordial recognition of every aid given to Mr. Etheridge in 
the furtherance of this most valuable work is a pleasant feature; 
and the sympathetic and respectful mention of the labours of the 
pioneers and promoters of Australian geology is most honourable to 
our author, who has himself been an active labourer in that most 
interesting and useful held of science. 


MISCELLANEOUS. 

Note on the Occurrence of the Genus Lymnroa in Australia . 

By Alfred Brown. 

In a sketch of the “ Geographical Relations of the New~Zealand 
Fauna,” in the * Annals ’ for January and February 1874, Captain 
F. W. Hutton remarks that whilst the genus hymnasa extends from 
"North America and Europe to India, China, and Java, it is not 
found in Australia, reappearing, however, in New Zealand. Bearing 
this statement in mind I was surprised, on examining a parcel of 
freshwater shells brought home from Queensland by my brother, 
to find certainly two, probably three, species of Lynmcea mixed up 
with the characteristic Physce and Melanies of Queensland waters. 

One of the species is from Huntly Creek, Peak Downs; the other 
(or two others) are from thp Isaac and Burnett rivers. 

That these habitats are strictly oorrect I have not the slightest 
doubt, the specimens having been collected en route from Northern 
Queensland to Sydney, whence the steamer brought the collector 
direct home; and the shells reached me packed in their native mud. 
Further evidence of locality was found on breaking u|> a decayed 
specimen, when a small example of a Pkysa common in the Isaac 
nver was found imbedded between the whorls. 

Whilst on the subset of Captain Hutton’s paper, I may state that 
Nautilus pompilius , which he excludes from the Australian fauna, 
if occasionally, but very rarely, found thrown up on the beach in 
the vicinity of Port Bowen, from which locality I lately received a 
{fresh example. Captain Hutton refers the “ pipi” of the New- 
Zealand natives to Ohione Stutchburyi, Gray (Wood’s Cat. SuppL 



494 


Miscellaneous. 


Venus, f. 4). I have always understood that Dr. Gray’s reference 
of the “ pipi 99 (on the authority of Sinclair and Dieffenhach) to 
Mesodesma Okemnitzii , Deshayes (Wood’s Cat. Maetra, f. 24), was 
the oorrect one. 

20 Iluntly Gardens, Glasgow, 

Nov. 15, 1878. 


Note on the Number of Cervical Verlebm in Dinornis robustus. 

By Prof. F. W. Hutton, of the Otago University. 

Last July a magnificent skeleton of Dinomis robustus, found in 
the Shag valley, was presented to the Otago Museum by A. W. 
Bell, Fteq. This skeleton is complete, with the exception of the 
oraniuin, first, second, third, and sixth cervical vertebra, a few 
caudal vertebra, two left ribs, and the metatarsal of the left 
hallux. 

The cervical vertebra arc twenty-one in number (including the 
four that are missing), and the dorsal are six, or twenty-seven in 
all. The fifth is without any modi Jin hypapophysis. The neural 
spino becomes single on the nineteenth ; the hypapophyses become 
single on the twentieth. The hypapophyses are furthest apart on 
the fifteenth. It thus appears that the number of vertebra in the 
long-legged species of Moa was the same as in the short-legged, 
in which I have already shown (Ann. Sc Mag. Nat. Hist. 1878, 5th 
series, vol. i. p. 407) the number of cervical vertebra to be twenty 
or twenty-one. 

A remarkable peculiarity in this specimen is that the neural spine 
is single on the fourth and fifth cervicals. There are six ribs on 
each side, of which the third and fourth alone bear sternal ribs. 
There is no appearance of any floating sternal rib as in D. elephan- 
topus . Tho proximal phalanx of the hallux is articulated to the 
ungual phalanx, but not to the metatarsul of the hallux, whioh is 
detached. 

There is in the Museum collection the leg and foot of a specimen 
of D. casuarmus, in which the metatarsal of the hallux is preceded 
by another bone. This bono is thin, flat, and triangular in shape, 
it apex being distal and completely detached from the other meta¬ 
tarsals. Whether it is a continuation of the metatarsal, or whether 
it represents tho calcaneum, I am uncertain. 

On the Affinities of the Coleopterous Genus Hades, Thomson (Hetero- 
mera, Nilionidco). By Charles 0. Waterhouse. 

T have just been referring to M. Thomson’s monograph of the 
family Nilionidm*; and seeing that the new genus Hades was 
founded on a Javan insect received from Dr. Horsfield, I at once 
looked at the Horsfield collection of Javan Coleoptera in this 
museum, and was glad to find two specimens whioh are undoubtedly 

* ‘ Mus6e Scientifique,' 1800, p. 18. 
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identical with Thomson’s Hades t&nebrogtu. A careful examination 
of this epeoies convinces me that it is not correctly placed in the 
Nilionidse. The form of the head, the distant anterior coxae (which 
are described as transverse, but which are totally differently formed 
from thoso of Nil to and which would be much more accurately 
described as globular), the structure of the tarsi, &c. appear to me 
to be quito foreign to the Nilionid®. There can be no doubt that 
Hades is very closely allied to Crypsis, whioh I described recently 
(Kilt. Month. Mag. 1877, xiv. p. 73) and placed near Chartopteryx 
in the Cyphaleinas; and 1 believe 1 am correct in placing both these 
insects iu that subfamily. The tarsi in Nilio arc filiform : that is to 
say, they arc not flattened beneath ; and they are sparsely pubescent. 
In Hades the tarsi are somewhat flattened beneath and are densely 
clothed with long soft pubescence ; that of the }*>aterior tarsi is 
divided longitudinally by a fine smooth lino, as in Hemicyclus and 
some other Cyphaleince. 

British Museum, 

Oct. 28, 1878, 


The 13 alien a (Macloayius) australiensis of the Parts Museum, com¬ 
pared with the Baleona biscayensis of the University of Naples . 

ByM.R Gasco. 

It will bo remembered that, on the 9th of February, 1877, there 
was captured in the harbour of Tarento a true whale, which, it 
would appear, is the first that has been seen in the Mediterranean; 
and that its complete skeleton is now in the cabinet of Comparative 
Anatomy of the University of Naples. 

On the 3rd November, 1877, 1 had the honour to present to the 
Royal Academy of that city a first memoir, which has since been 
published. A careful examination of the osteological characters 
soon showed me that the whale of Tarento was identical with that 
captured in 1862 in Delaware Bay opposite Philadelphia, and upon 
which Mr. E. Cope published a very brief osteological report in the 
year 1865. 

Both the Tarento whale and that of Philadelphia belong to the 
species Balcma biscayensis, Eschrioht, which for several centuries 
was pursued with avidity, and, I was going to say, exterminated, 
throughout the temperate region of the North Atlantic, first by the 
Basques, and then successively by the Baintongeois, the Normans, the 
Butch (who called it Nordkaper\ the Danes, Norwegians, English, 
and Americans. 

Being invited to take part in the seventh Congress of the French 
Association for the Advancement of Science, I hastened oh my 
arrival in Baris to visit the superb Cetological collection which figures 
in the galleries of Comparative Anatomy, and especially the complete 
skeletons of Balcma mysHcetus, B. australis , and B, antipodum , the 
lest of which is still the sole individual of its speoies in European 
Museums. 
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In the laboratory of M. P. Gervais they are engaged in mounting 
the skeleton of another very interesting whale, sent from New Zea¬ 
land by Mr. Hutton of Dunedin. Of this species there are only two 
skeletons in Europe:—one at the British Museum, which was in 
great part described by J. E. Gray ; the other at the above-mentioned 
laboratory, and on which M. Gervais has lately published some 
notes with figures in his ‘Journal de Zoologies I had scarcely seen 
this skeleton of Macleayius when I immediately recognized its great 
resemblance to that of Baleena biscayensis at Naples, although the 
two species cannot be united into one. 

Measured in a straight line the [skull of] the Macleayius is 2*43 
metres, and following the outer contour 2*76. In consequence of 
the great development of the intermaxillary bones, the raaxillaries 
cannot come into contact with the bones of the nose, and the 
minimum distance between the maxillary and the occipital is 
reduced to 0*02 metre. Following the outer contour, the length of 
the intermaxillaiies is 2*07 metres ; their anterior extremities are 
separated by (HO metre. 

In a straight line the length of the palatine is 0-40 metre. The 
frontal, in its median portion, is only 10-11 centims. in length ; it 
presents no protuberance. The distance in a straight line between 
the two postorbital apophyses of the frontal is 1*63 metre, and 
following the outer contour 2*04 metres. The postorbital apophysis 
exooods that of the temporal by 3 or 4 oentims.; and their minimum 
distance is only 23 millims. The squamosal portion of the occi¬ 
pital is 0*05 metro long and 0’03 broad; it presents no median crest. 
Its greatest lateral depression, as in B. biscayensis , is 0-05 metre. 

The zygomatic and glenoid apophyses of the temporal are less 
distinct than in B . biscayensis. 

Following the outer contour of the mandible its length is 2*47 
xnotres, and in a straight line 2; 16 ; its maximum height at a dis¬ 
tance of 20 ccntims. from the coronoid apophysis is 0*285 metre. 

The right tympanic bulla has a maximum length of 12 centims.; 
its breadth, taken at the middle, is 8 centims. The contour of its 
lower surface affects the oval form less than that of B. biscayensis 
and antipodum . On the lower surface there is a well-marked and 
nearly medi^p longitudinal depression, about 2 oentims. broad. 
The two apophyses of the petrous jportion are well developed* 

The vertebras of the cervical region are firmly united, but all very 
distinct laterally, except a small lower portion of the third, which 
for a distance of 7 oentims. is confounded with the fourth on the 
left side. The width of the atlas is 48 oentims. 

There are thirteen dorsal and thirteen lumbar vertebras. Upon 
the ninth dorsal the muscular or aooessory apophysis is already very 
distinct. The transverse apophyses of the third and fourth lum¬ 
bar® are nearly perpendicular to the body of the vertebra. The 
spinal artery passes directly across the base of the transverse apo¬ 
physis of the fifth caudal. The last rudiments of transverseapo¬ 
physes are observed on the tenth and eleventh caudals. The lest 
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two caudals are nearly round, especially the penultimate, the dia¬ 
meter of which is Go millims. 

The ribs of the first pair have their sternal extremity much more 
widened than in B. bisctiyensis . 

The scapula is a little thicker than in the latter species, and pre¬ 
septs a very small rudiment of the coracoid apophysis. It is much 
wider than high; us in tho B . btscayensi* of Naples and Philadel¬ 
phia, its width is 15 mitims. more than its height. * Cow p teg llendu*, 
September 9, 1878, p. 1)0. 

On Partin noyenesi* in Bets. By M. A. Sanson. 

In a recent note* .M. 1. Pore/ throws doubt upon the pheno¬ 
menon of parthenogenesis* in bees, taking his stand upon n certain 
interpretation of facts ot' heredity which ho has observed. 1 am 
surprised to find him speaking of a fact as hypothetical which has 
been demonstrated experimentally a great mnnv times, and tho 
verification of which is a very cay matter. In 1808 (Comptes 
Kendus, tom. lxvii. p. 51) the Academy had before it a proof of 
this fact. I oxhibited a comb containing only worker-cells filled 
with males or drones developed in those cells. M. Baetian and 
myself had obtained it at Wissembourg, by causing a female, tho 
seminal receptacle of which was destitute of spermatozoids, to deposit 
her eggs in it 1 also, at the same time, exhibited workers lodged 
in drone-cells, and produced from eggs laid by a fecundated female 
which had no other cells at her disposal. The purpose of our ex¬ 
periments had been to check the theory put forward by Landois 
with regard to tho mode of development of the Bexes. All bee¬ 
keepers who are an courant of science know that the old queens 
which become drone-mothers (bourdonneuses) —that is to say, which 
no longer lay auy blit drone-eggfi—have exhausted their provision 
of spermatosjoids. Whon their seminal receptacle is examined 
under the microscope, it contains only a perfectly transparent fluid. 
We know also that lowering the temperature of a young fecundated 
queen to such a degree as to kill the sporm a toroids suffices to render 
her immediately a drone-mother. The young qut*ena which have 
never coupled, and the workers which sometimes lay in hives which, 
having lost their queen by accident, are called oyhan-hives, only 
deposit male eggs. 

These are facta acquired for science. It is easy to show, more¬ 
over* that the interpretation of his observations given by M. Perei 
is not tho correct one. In a hive, the queen of which, he says, 
was tho daughter of an Italian of pure race and had been fecun¬ 
dated by a French male, he examined with scrupulous care 300 
drones. He found tho Italian characters in 151, those of hybrids 
of different degrees in GG, and the Fronch characters in 83, “ from 
whiqh,” he adds, “ it evidently follows that the eggs of drones, like 
the eggs of females, receive the contact of the semen deposited by 

♦ See Aim. & Msg. Nat. Hist. November, 3878, p. 428. 

Ann. <k May. N. Hist. Ser, 5. Vol. ii. 33 
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the male in the organs of the queen, and that Dzierzon’s theory, 
created to explain an ill-ascertained fact, becomes useless if this 
fact is disproved.” 

One is by no means struck with the evidence of any such conclu¬ 
sion, being in a position to adduce the intervention of the known 
laws of heiedity. With an Italian queen of incontestably pure race 
the drones have exclusively the Italian characters, although she 
may have coupled with a male of a different race. The workers 
alone are hybrids. The author has evidently had before him a case 
of reversion. He had in his hive, us he tells us, true Italian 
workers, others French, and others, again, presenting a mixture in 
diverse proportions of the characters of the two races. This is in 
conformity with the usual results of crossing. The queen of this 
hive was no doubt an Italian of the same sort as the workers 
of hie first category. The atavism of a black male which inter¬ 
vened in a preceding generation has manifested itself in diffe¬ 
rent degrees. The same fact is often presented in German and 
French hives into which Italian queens havo been introduced. I 
remember having myself made a similar observation in the hive of 
M. Bastian at Wissembourg, ascertaining the hybrid origin of the 
queen, the external characters, however, of which were purely 
Italian. 

At any rate, it is not in conformity with the present condition of 
science to represent the parthenogenesis of bees as a hypothesis 
accepted solely because of its utility in explaining a fact which is 
incontestable ; for its reality bus long since been established by 
experiment.— Oomptes llendus , October 28, 1878, p. 659. 

The Development of Ligula. By M. Duchamp. 

On the 24th December last M. Duchamp presented a note to the 
Academy of Sciences, in which he showed, by experiments made on 
the common pigeon, that for tho development of Ligula mono - 
gramma , Crepl., into a perfect Cestoid it is not necessary that the 
worm should be introduced into the body of any particular species 
of animal, but that it can be effected in the digestive canal of any 
warm-blooded vertebrate. 

Continuing his investigations, M. Duchamp endeavoured to rear 
the Ligulce in artificial media, such as meat-soup, &c., kept at a 
temperature of about 38° C. (100° F.), but without success. He 
then introduced a certain number of Lxgulae , derived from two 
tench, into the peritoneal cavity of a dog. No symptoms of peri¬ 
tonitis were produeed; and the dog having been killed four days 
after the operation, the Ligulas were found living with their repro¬ 
ductive organs developed and in full functional activity, the testes 
being inflated with spermatic cells, and the ova already formed. 
One of the Ligulce thus transported from, the tench to the dog had 
been divided into two parts; and each fragment was developed in 
the same way as the entire individuals.— Ann . cUs Set . Nat, Zook 
»4r. 6 l, tome vii., August 1878. 
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